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1.0

1.1

1.3

Exhibit D Volatiles --

Section 1

Scope and Application

SCOPE AND APPLI CATI ON

The anal ytical method that follows is designed to anal yze water sanples
containing | ow concentrations of the volatile conpounds listed in the
Target Compound List (TCL) in Exhibit C. The ngjority of the sanples
are expected to be obtained fromdrinking water and wel |l /ground water
type sources around Superfund sites. The nethod is based on EPA Mt hod
524.2 and the volatile nethod contained in the Contract Laboratory
Program (CLP) Statenent of Wirk (SON, "Organic Analysis, Milti-Mdia
Mil ti-Concentration”. The sanple preparation and anal ysis procedures
included in this nethod are based on purge and trap Gas

Chr omat ogr aph/ Mass Spectroneter (G MS) techni ques.?

Di chl or odi f| uor onet hane, Tri chl orof | uor omet hane, 1,1, 2-Trichloro-1, 2, 2-
trifluoroethane, Methyl Acetate, 1,2, 3-Trichlorobenzene, Methyl tert-
butyl ether, Cyclohexane, Methyl cycl ohexane, and | sopropyl benzene have
been added to the TCL

Probl ens that have been associated with the foll owi ng conpounds anal yzed
by this method include:

. Chl oronet hane, vinyl chloride, brononethane, and chl oroet hane nay
di spl ay peak broadening if the conpounds are not delivered to the GC
colum in a tight band

. Acet one, hexanone, 2-butanone, and 4-nethyl - 2- pent anone have poor
purge efficiencies.

. 1,1,1-Trichl oroethane and all of the dichl oroet hanes may
dehydr ohal ogenate during storage or analysis.

. Tetrachl oroet hane and 1, 1-di chl oroet hane nay be degraded by
contam nated transfer lines in purge and trap systens and/or active
sites in trapping materials.

. Chl oronethane nmay be lost if the purge flowis too fast.

. Bronof ormis one of the conpounds nost |likely to be adversely
affected by cold spots and/or active sites in the transfer |ines.
Response of its quantitation ion (mz 173) is directly affected by
the tuni ng of 4-Bronofl uorobenzene (BFB) at ions mz 174/176.
Increasing the mz 174/176 ratio within the specified Quality
Control (QO) limts nmay inprove bronoformresponse.

. Due to the lower quantitation limts required by this nethod, extra
cauti on nmust be exerci sed when identifying conpounds.

1Thi s anal ytical method includes the use of Deuterated Mnitoring

Conmpounds (DMC) for precision and accuracy assessnent.
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Exhi bi t

D Volatiles — Sections 2 & 3

Sunmmary of Met hod

2.0

2.2

2.3

3.0

OLC03. 2

SUMVARY OF METHCD

An inert gas is bubbled through a 25 nmilliliter (nL) sanple contained in
a specially designed purging chanber at anbi ent tenperature causing the
purgeables to be transferred fromthe water/aqueous phase to the vapor
phase. The vapor is swept through a sorbent colum where the purgeabl es
are trapped. After purging is conpleted, the sorbent colum is heated
and backflushed with the inert gas to desorb the purgeables onto a Gas
Chr onat ograph (GC) wi de-bore capillary colum. The GCis tenperature
programmed to separate the purgeables, which are then detected with a
Mass Spectroneter (M5).

Deuterated Monitoring Conmpounds (DMCs) and internal standards are added
to all sanples and bl anks. The target conpounds and DMCs are identified
in the sanpl es and bl anks by anal yzing standards that contain all target
conmpounds, DMCs, and internal standards under the sane conditions and
conparing resultant nass spectra and GC retention tines. A Relative
Response Factor (RRF) is established for each target conpound and DMC
during the initial and continuing calibrations. The nass spectra
response fromthe Extracted lon Current Profile (EICP) for the primary
quantitation ion produced by that conpound is conpared to the nass
spectra response for the primary quantitation ion produced by the

associ ated internal standard conpound. Each identified target conpound
and DMC is quantitated by conparing the instrunent response for the
conmpound in the sanple or blank with the instrument response of the
associ ated internal standard, while taking into account the RRF fromthe
nost recent md-point calibration, the sanple volune, and any sanpl e

di lutions.

Non-target conpounds are identified by conparing the resultant nass
spectra fromthe non-target conpounds to nass spectra contained in the
NI ST/EPA/NIH (May 1992 rel ease or later) and/or Wley (1991 rel ease or
later) or equivalent mass spectral library. Non-target conpounds are
quantitated by conparing the nass spectra response fromthe total ion
chronat ograns to the mass spectra response of the nearest interna
standard conpound. A RRF of 1 is assuned.

DEFI NI TI ONS

See Exhibit Gfor a conplete list of definitions.
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4.0

4.2

4.3

4.4

Exhibit D Volatiles -- Section 4
Interferences

I NTERFERENCES

Met hod interference may be caused by inpurities in the purge gas,
organi ¢ conpounds out-gassing fromthe plunbing ahead of the trap, and
sol vent vapors in the |aboratory. The analytical system nust be
denonstrated to be free fromcontam nation under the conditions of the
anal ysis by running | aboratory nmethod and i nstrunent bl anks as descri bed
in Section 12. The use of non-pol ytetrafl uoroethyl ene (PTFE) tubing,
non- PTFE thread seal ants, or flow controllers wth rubber conponents in
the purging device should be avoi ded.

Sanpl es can be contam nated by diffusion of purgeabl e organics
(particularly nethylene chloride, fluorocarbons, and ot her comon

| aboratory sol vents) through the septumseal into the sanple during
storage and handling. Therefore, these sanples nust be stored
separately fromother |aboratory sanples and standards and nust be
anal yzed in a room whose atnosphere is denonstrated to be free of al
potential contami nants which will interfere with the analysis

Cont ami nati on by carryover can occur whenever high level and |ow | eve
sanpl es are sequentially analyzed. To reduce carryover, the purging
devi ce and sanpling syringe nmust be rinsed with reagent water between
sanpl e anal yses. Wenever an unusually concentrated sanple is
encountered, it nust either be followed by anal ysis of an instrunent

bl ank, or the next sanple nust be closely nmonitored to check for cross
contami nation. For sanples containing |arge anounts of water-soluble
materi al s, suspended solids, high boiling conpounds, or high purgeable
levels, it may be necessary to wash out the purging device with a
detergent sol ution between analyses, rinse it with distilled water, and
then dry it in an oven at 105°C. The trap and other parts of the system
are al so subject to contam nation; therefore, frequent bakeout and
purging of the entire systemnmay be required.

The | aboratory where volatile analysis is performed should be conpletely
free of solvents.
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Exhibit D Volatiles -- Section 5

Saf ety

5.0

SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely defined; however, each chem cal conpound shoul d be
treated as a potential health hazard. Fromthis viewpoint, exposure to
t hese chem cals nmust be reduced to the | owest possible | evel by whatever
nmeans available. The |laboratory is responsible for maintaining a
current awareness file of OSHA regul ati ons regardi ng the safe handling
of the chemcals specified in this nethod. A reference file of nateria
data handl i ng sheets should al so be nade available to all personne
involved in the chem cal analysis.

The followi ng anal ytes covered by this nethod have been tentatively
classified as known or suspected, human or mammal i an carci nogens:
benzene; carbon tetrachloride; chloroform and vinyl chloride. Prinary
standards of these toxic conpounds should be prepared in a hood. A

NI OSH MESA- approved toxi ¢ gas respirator should be worn when the anal yst
handl es hi gh concentrati ons of these toxic conpounds.
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6.0

Exhibit D Volatiles --

Section 6

Equi prrent and Suppli es

EQUI PMENT AND SUPPLI ES

Brand nanes, suppliers, and part nunbers are for illustrative purposes
only. No endorsenent is inplied. Equivalent performance may be

achi eved usi ng equi prent and supplies other than those specified here
but denonstration of equival ent perfornmance neeting the requirenents of
the Statement of Work (SON is the responsibility of the Contractor. The
Contractor shall docurment any use of alternate equi pnent or supplies in
the Sanple Delivery Goup (SDG Narrative.

d asswar e
Syringes - 25 milliliters (m), gas-tight with shut-off valve. Mcro
syringes - 10 mcroliters (-L) and larger, 0.006 inch (0.15 mm ID
needl e

Syringe Valve - two-way, with Luer ends (three each), if applicable
to the purgi ng device

Past eur Pipets - disposable.
Vials and Caps - assorted sizes.
Vol unetric Flasks, class A with ground-gl ass stoppers
Bottles - 15 nlL, screwcap, with PTFE cap |iner
pH Paper - w de range
Bal ances

Bal ances nust be anal ytical and capabl e of accurately wei ghing +0.0001
g. The balance nust be calibrated with class S weights or known

ref erence wei ghts once per each 12-hour work shift. The bal ance nust be
calibrated with class S weights at a m nimumof once per nonth. The

bal ance must al so be annually checked by a certified technician

Purge and Trap Device

The purge and trap device consists of three separate pieces of
equi pnent: the sanpl e purge chanber, trap, and the desorber. Severa
conpl ete devices are now comercially avail able

The sanpl e purge chanber nmust be designed to accept 25 niL sanpl es
with a water colum at least 10 centineters (cn) deep. The gaseous
head space between the water colum and the trap nmust have a tota
volume of less than 15 nL. The purge gas nust pass through the water
colum as finely divided bubbles, each with a dianmeter of less than 3
mllineters (m) at the origin. The purge gas nust be introduced no
nore than 5 nmfromthe base of the water col um.

The trap nmust be at |least 25 cmlong and have an inside dianeter of
at least 0.105 inch (2.667 m. The trap nust be packed to contain
the following mninmumlengths of absorbents: (starting frominlet)
0.5 cmsilanized glass wool, 1 cmnethyl silicone, 8 cmof 2,6-
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Exhibit D Volatiles -- Section 6
Equi prrent and Supplies (Con't)

6.4.4.5.1

6.4.4.5.2

OLC03. 2

di phenyl ene oxi de pol ymer (Tenax-GC, 60/80 nesh), 8 cmof silica ge
(Davi son Chem cal, 35/60 nesh, grade 15 or equivalent), 7 cm of
coconut charcoal (prepare from Barnebey Cheney, CA-580-26, or
equi val ent, by crushing through 26 nesh screen), and 0.5 cm sil ani zed
glass wool. A description of the trap used for analysis shall be
provided in the SDG Narrative

The desorber nust be capable of rapidly heating the trap to 180°C
The pol yner section of the trap shoul d not be heated higher than
180°C and the remmining sections should not exceed 220°C duri ng
bakeout node.

Trap Packi ng

2, 6- Di phenyl ene oxi de pol yner, 60/80 nesh chronat ographi c grade
(Tenax GC or equival ent)

Met hyl silicone packing, 3.0 percent OV-1 on Chronpbsorb W 60/80
nmesh (or equivalent).

Silica gel, 35/60 mesh, Davison, grade 15 (or equivalent).

Coconut charcoal (prepare from Barnebey Cheney, CA-580-26, or
equi val ent, by crushing through 26 nesh screen).

Alternate sorbent traps nmay be used if:

. The trap packing nmaterials do not introduce contam nants which
interfere with identification and quantitation of the
conmpounds listed in Exhibit C (Volatiles);

. The anal ytical results generated using the trap neet the
initial and continuing calibration technical acceptance
criterialisted in the SONand the Contract Required
Quantitation Limts (CRQs) listed in Exhibit C (Volatiles);
or

. The trap can accept up to 1000 nanograns (ng) of each compound
listed in Exhibit C (Volatiles) w thout becom ng overl oaded.

The alternate trap nmust be designed to optim ze perfornance.
Fol l ow t he manufacturer’s instructions for the use of its
product. Before use of any trap other than the one specified
in Section 6.4.2, the Contractor nmust first neet the criteria
listed in Section 6.4.4.5. Once this has been denonstrat ed,
the Contractor must docunent its use in each SDG Narrative by
specifying the trap conposition (packing material/brand nane,
anmount of packing material). Oher sorbent traps include, but
are not limted to, Tenax/Silica Gel/Carbon Trap from EPA

Met hod 524.2, Tenax - GO Graphpac-D Trap (Al ltech) or
equi val ent, and Vocarb 4000 Trap (Supel co) or equival ent.

The Contractor nust maintain docunentation that the alternate
trap neets the criteria listed in Section 6.4.4.5. The m ni num

docunentation requirenments are as foll ows:
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Exhibit D Volatiles -- Section 6
Equi prrent and Supplies (Con’t)

6.4.4.5.2.1 Manuf act ur er - provi ded i nformati on concerni ng the perfornmance

characteristics of the trap.

6.4.4.5.2.2 Reconstructed i on chronmatograns and data systemreports

generated on the Contractor’s GC/ M5 used for CLP anal yses:

¢ Frominstrunent blank anal yses which denonstrate that
there are no contaninants which interfere with the
vol atile analysis when using the alternate trap; and

« Frominitial and continuing calibration standards
anal yzed using the trap specified in Section 6.4.4.

6.4.4.5.2.3 Based on Contractor-generated data descri bed above, the

Contractor nust conplete a witten conparison/review, which
has been signed by the Laboratory Manager, certifying that:

e« The alternate trap perfornmance neets the technical
acceptance criteria listed in Sections 9.3.5 and 9. 4.5;

e« The low point initial calibration standard anal ysis has
adequate sensitivity to neet the volatile CRQs;

e The high point initial calibration standard anal ysis was
not overl oaded; and

e« The alternate trap materials do not introduce
contam nants which interfere with the identification
and/ or quantitation of the conpounds listed in Exhibit C
(Vol atiles).

6.4.4.5.2. 4 The docunentation nust be nade avail abl e to USEPA during on-

6.4.5

6.5

6.5.1

site laboratory evaluations or sent to USEPA upon request of
the USEPA CLP Project Oficer (CLP PO or the Oganic
Program Manager at the Anal ytical Qperations/Data Quality
Center (AQQ).

The purge and trap apparatus may be assenbled as a separate unit or
be an integral unit coupled with a Gas Chronat ograph (GC).

Chr onat ogr aph/ Mass Spectroneter (GO MS) System

Gas Chromat ograph - The GC system nust be capable of tenperature
programm ng and have a flow controller that naintains a constant
colum flow rate throughout desorption and tenperature program
operations. The systemnust include or be interfaced to a purge and
trap systemas specified in Section 6.4 and have all required
accessories including syringes, analytical colums, and gases. Al
GC carrier gas lines nmust be constructed fromstainless steel or
copper tubing. Non-polytetrafluoroethylene (PTFE) thread seal ants,
or flow controllers with rubber conponents, are not to be used. The
colum oven nust be cooled to 10°C if adequate separation of gaseous
conmpounds i s not achieved (Section 9.1.2.3); therefore, a subanbient
oven controller is required.
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Exhibit D Volatiles -- Section 6
Equi prrent and Supplies (Con't)

6.5.2

6.5.3.1

6.5.3.2

OLC03. 2

Gas Chromat ogr aphy Col ums

A description of the colum used for analysis shall be provided in
the SDG Narrati ve.

Mnimumlength 30 mx 0.53 nmI|D VOCOL (Supel co) or equival ent
fused silica wi debore capillary colum with 3 micronmeters (un
filmthickness.

Mnimumlength 30 mx 0.53 nmID DB-624 (J & WScientific) or
equi val ent fused silica wi debore capillary colum with 3 umfilm
t hi ckness.

Mnimumlength 30 mx 0.53 nm|D AT-624 (Al ltech) or equival ent
fused silica w debore capillary colum with 3 umfilmthickness.

Mnimumlength 30 mx 0.53 nm|D HP-624 (Hew ett-Packard) or
equi val ent fused silica wi debore capillary colum with 3 umfilm
t hi ckness.

Mnimumlength 30 mx 0.53 nm|D RTx-624 (Restek) or equival ent
fused silica w debore capillary colum with 3 umfilmthickness.

Mnimumlength 30 mx 0.53 nm|D BPX-624 (SCGE) or equivalent fused
silica w debore capillary colum with 3 umfilmthickness.

Mnimmlength 30 mx 0.53 nm|ID CP-Sil 13CB (Chronpack) or
equi val ent fused silica wi debore capillary colum with 3 umfilm
t hi ckness.

A capillary colum is considered equivalent if:

. The col um does not introduce contam nants which interfere with
the identification and quantitation of the conpounds listed in
Exhibit C (Vol atiles);

. The anal ytical results generated using the colum neet the
initial and continuing calibration technical acceptance criteria
listed in the SON and the CRQs listed in Exhibit C (Volatiles);

. The col um can accept up to 1000 ng of each conpound listed in
Exhibit C (Volatiles) w thout becom ng overl oaded; and

. The col um provides equal or better resolution of the conpounds
listed in Exhibit C (Volatiles) than the colums listed in
Section 6.5. 2.

As applicable, followthe manufacturer's instructions for use of
its product.

The Contractor nust nmaintain docunentation that the colum net the

criteria in Section 6.5.3. The m ni nrumdocunentation is as
foll ows:
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6.5.3.2.1

6.5.3.2.2

6.5.3.5

6.5.3.6

6.5.4

6.5.5

6.5.6

Exhibit D Vol atiles --
Equi prrent and Supplie

Manuf act urer provided i nformation concerning the perfornmance
characteristics of the colum.

Reconstructed i on chronmatograns and data systemreports
generated on the GO MS used for the CLP anal yses:

. From i nstrument bl anks whi ch denonstrate that there are no
contami nants which interfere with the volatile analysis
when using the colum; and

. Frominitial and continuing calibration standards anal yzed
using the alternate col um.

Based on the Contractor-generated data descri bed above, the
Contractor shall conplete a witten conparison/review, signed by
the Laboratory Manager, certifying that:

. The alternate colum perfornmance neets the technical
acceptance criteria in Sections 9.3.5 and 9. 4. 5;

. The low point initial calibration standard anal ysis has
adequate sensitivity to neet the volatile CRQs;

. The high point initial calibration standard anal ysis was not
over | oaded; and

. The col umm does not introduce contam nants which interfere
with the identification and/or quantitation of conpounds
listed in Exhibit C (Volatiles).

The docunentation nust be nmade avail able to USEPA during on-site
| aboratory eval uations or sent to USEPA upon request of the CLP PO

or the Organi c Program Manager at the ACC.

PACKED COLUMNS CANNOT BE USED.

Mass Spectroneter (Ms) - The Ms nust be capabl e of scanning from 35
to 300 atomic nmass unit (amu) every 2 seconds or less, utilizing 70
volts (nominal) electron energy in the electron inpact ionization
node and produci ng a nass spectrum which neets all the 4-Brono-

fl uorobenzene (BFB) GCU MS performance check technical acceptance
criteriain Table D-1 when 50 ng of BFB are injected through the GC
inlet.

NOTE: To ensure sufficient precision of mass spectral data, the M5
scan rate nust allow acquisition of at |east five spectra while a
sanpl e conmpound elutes fromthe GC. The purge and trap GO MB system
must be in a room whose atnosphere is denonstrated to be free of al
potential contami nants which will interfere with the analysis. The
instrunent nust be vented to outside the facility or to a trapping
system whi ch prevents the rel ease of contaminants into the instrunent
room

GO MBS Interface - Any GO M interface may be used that gives
acceptabl e calibration points at 25 ng or |less per injection for each
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Exhibit D Volatiles -- Section 6
Equi prrent and Supplies (Con't)

6.5.7

6.5.8

OLC03. 2

of the purgeabl e target conpounds and deuterated nonitoring conpounds
and achi eves all acceptable performance criteria. GO M interfaces
constructed of all-glass or glass-lined naterials are recommended

d ass can be deactivated by silanizing with dichlorodinethyl sil ane.

Data System - A conputer systemnust be interfaced to the M5 that

all ows the continuous acquisition and storage on nachi ne-readabl e
medi a of all nass spectra obtained throughout the duration of the
chronat ographi ¢ program The conputer nust have software that all ows
searching of any GO M5 data file for ions of a specified mass and

pl otting such ion abundances versus tinme or scan nunber. This type
of plot is defined as an Extracted lon Current Profile (ElICP).
Software nmust al so be available that allows integrating the abundance
in any EICP between specified time or scan nunber limts. A so, for
the non-target conpounds, software nmust be available that allows
conparing sanpl e spectra agai nst reference library spectra. The

NI ST/ EPA/NIH (May 1992 rel ease or later) and/or Wley (1991 rel ease
or later) or equivalent nass spectral library shall be used as the
reference library. The data system nust be capable of flagging al
data files that have been edited nanual ly by | aboratory personnel

Magneti c Tape Storage Device - Capable of recording data and nust be
suitable for long-term off-line storage
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Exhibit D Vol atiles --
Reagents and

REAGENTS AND STANDARDS
Reagent s

Reagents shall be dated with the receipt date and used on a first-in,
first-out basis. The purity of the reagents shall be verified before
use.

Reagent water - Reagent water is defined as water in which no
purgeabl e target conpound is observed at or above the Contract
Required Quantitation Limt (CRQ) listed in Exhibit C for that
conmpound and in which no non-target conpound is observed at or above
2.0 microgranms per liter (pg/L).

.1 Reagent water nmay be generated by passing tap water through a
carbon filter bed containing about 453 g (1 | b.) of activated
carbon (Calgon Corp., Filtrasorb-300, or equivalent).

.2 Reagent water nmay be generated using a water purification system
(M11ipore Super-Q or equivalent).

.3 Reagent water rmay be prepared by boiling water for 15 mi nutes.
Subsequently, while nmaintaining the tenperature at 90°C, bubble a
contami nant-free inert gas through the water for one hour. Wile
still hot, transfer the water to a narrow nouth screwcap bottl e,
seal with a PTFE-1ined septum and cap.

Met hanol - HPLC quality or equivalent -- Each |ot of methanol used
for analysis under this contract nust be purged with nitrogen and
must be denonstrated to be free of contanminants that interfere with
t he neasurenent of purgeabl e conpounds listed in Exhibit C

St andar ds

The Contractor must provide all standards to be used with this contract.
These standards may be used only after they have been certified
according to the procedure in Exhibit E. The Contractor nmust be able to
verify that the standards are certified. Manufacturer's certificates of
anal ysis nmust be retained by the Contractor and presented upon request.

St ock Standard Sol utions

Stock standard sol uti ons nay be purchased or nay be prepared in
nmet hanol from pure standard materi al s.

.1 Prepare stock standard solutions by placing about 9.8 nilliliters
(mL) of methanol into a 10.0 nL ground-gl ass stoppered vol unetric
flask. Alowthe flask to stand, unstoppered, for about 10
mnutes or until all alcohol wetted surfaces have dried. Wigh
the flask to the nearest 0.1 ng.

.2 Add the assayed reference material as described bel ow.

2.1 If the conpound is a liquid, use a 100 mcroliters (uL) syringe
to imediately add two or nore drops of assayed reference

D- 15/ VOA
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Exhibit D Volatiles -- Section 7
Reagents and Standard (Con’t)

7.2.1.2.2

7.2.1.3

OLC03. 2

material to the flask, then reweigh. The liquid nust fal
directly into the al cohol without contacting the neck of the
fl ask

If the conpound is a gas at roomtenperature, fill a 5 nL

val ved gas-tight syringe with the reference standard to the 5.0
nmL mark. Lower the needle to 5 millimeters (m) above the

nmet hanol meniscus. Slowy introduce the reference standard
above the surface of the liquid. The gas will rapidly dissolve
in the nethanol. This nmay al so be acconplished by using a
lecture bottle equipped with a Hamilton Lecture Bottle Septum
(#86600). Attach PTFE tubing to the side-armrelief valve and
direct a gentle streamof the reference standard into the

met hanol neni scus.

Rewei gh, dilute to volune, stopper, then mx by inverting the
flask several times. For non-gaseous conpounds, calculate the
concentration in pg/uL fromthe net gain in weight. Wen conpound
purity is assayed to be 97 percent or greater, the weight may be
used without correction to calculate the concentration of the
stock standard. |If the conmpound purity is assayed to be |l ess than
97 percent, the weight nust be corrected when cal culating the
concentration of the stock solution. For gaseous conpounds,

cal cul ate the concentration in pg/ L using the lIdeal Gas Law,
taking into account the tenperature and pressure conditions within
the I aboratory.

Prepare fresh stock standards every two nonths for gases or for
reactive conpounds such as styrene. Al other stock standards for
non- gases/ non-reactive purgeabl e conpounds nust be replaced after
six nonths, or sooner if standard has degraded or evaporat ed.

Secondary Dilution Standards

Usi ng stock standard sol utions, prepare secondary dilution
standards in nethanol that contain the conpounds of interest,
either singly or mxed together. Secondary dilution standard

sol utions should be prepared at concentrations that can be easily
diluted to prepare working standard sol utions

Prepare fresh secondary dilution standards for gases and for
reactive conpounds, such as styrene, every nonth or sooner if
standard has degraded or evaporated. Secondary dilution standards
for the other purgeabl e conmpounds nust be replaced after six
nonths, or sooner if standard has degraded or evaporated

Wor ki ng St andar ds

I nstrunment Perfornmance Check Sol ution (4-Bronof| uorobenzene)
Prepare a 25 nanograns per microliter (ng/puL) solution of 4-Brono-

fl uorobenzene (BFB) in methanol. Prepare fresh BFB solution every
six nonths, or sooner if the solution has degraded or evaporated
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Exhibit D Vol atiles --
Reagents and Standar

NOTE: The 25 ng/ uL concentration is used with a 2 yL injection
volunme. The | aboratory nmay prepare a 50 ng/ puL solution of BFB if
a1l puL injection volune is used.

Calibration Standard Sol ution

Prepare the working calibration standard sol uti on containing al

of the purgeabl e target conpounds in nethanol (Exhibit C. The
concentration of the non-ketone target compounds and the
associ at ed Deuterated Monitoring Conpounds (DMCs) nust be 2.5
pg/ mb in the standard (i.e., final concentration). The
concentration of the ketones (acetone, butanone, 2-hexanone,

4-net hyl - 2- pent anone) and their associ ated DMCs nust be 12.5 pg/ L
in the standard (i.e., final concentration). Prepare fresh
worki ng calibration standard sol uti ons weekly, or sooner if

sol utions have degraded or evaporated

Internal Standard Spi king Sol ution

Prepare an internal standard spi king solution containing

1, 4-di chl or obenzene-d4, chl orobenzene-d5, and 1, 4-di fl uor obenzene
in methanol at the concentration of 12.5 pg/nL for each interna
standard. Add 10 pL of this spiking solution into 25.0 nL of
sanpl es, bl anks, requested Matrix Spi ke/ Matrix Spi ke Duplicate(s)
(MS/ MBD), and calibration standards for a concentration of 5.0
pg/ L. Prepare fresh spiking solution weekly, or sooner if the
sol ution has degraded or evaporat ed.

Deuterated Monitoring Conpound (DMC) Spi king Sol ution

Prepare a DMC spi king solution in nmethanol containing the
conmpounds |isted below at the foll owi ng concentrations

Concentration

Conpound pa/ n
Vi nyl Chloride-d3 12.5
Chl or oet hane- d5 12.5
1, 1- Di chl or oet hene-d2 12.5
2- But anone- d5 12.5
Chl orof orm d 12.5
1, 2- Di chl or oet hane- d4 12.5
Benzene- d6 12.5
1, 2- Di chl or opr opane- d6 12.5
Tol uene- d8 12.5
trans-1, 3- Di chl or opr opene- d4 12.5
2- Hexanone- d5 12.5
Bronof orm d 12.5
1,1, 2, 2-Tetrachl or oet hane- d2 12.5
1, 2-Di chl or obenzene- d4 12.5

Add 10 pL of this spiking solution into 25 nL of sanple, and bl ank
for a concentration of 5.0 ug/L. The DMC spiking solution is
added to the working calibration standards so it is not to be
added agai n when aqueous cal i bration standards are prepared.
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Prepare fresh spiking solution weekly, or sooner if the solution
has degraded or evapor at ed.

Mat ri x Spi ki ng Sol ution

Prepare a spi king solution in nmethanol that contains the follow ng
conpounds at a concentration of 12.5 ug/nL; 1, 1-D chl oroet hene

Tri chl or oet hene, Chl orobenzene, Tol uene, and Benzene. Prepare
fresh spiking solution weekly, or sooner, if the solution has
degraded or evapor at ed

Aqueous Calibration Standard Solutions -- Initial and Continuing

Prepare five aqueous initial calibration standard sol utions
containing all of the purgeable target conpounds and the DMCs
at the following levels: all non-ketone target conpounds and
non-ketone DMCs at 0.50, 1.0, 5.0, 10, and 25 pg/L; all ketones
and their associated DMCs at 5.0, 10, 25, 50 and 125 pg/L. It
is required that all three xylene isonmers (o-, p-, and m

xyl ene) be present in the calibration standards at
concentrations of each isoner equal to that of the other target
conmpounds (i.e., 0.50, 1.0, 5.0, 10, and 25 pg/L). The
internal standards are added to each calibration standard
according to the procedure in Section 9.3.3.4.

Aqueous calibration standards nay be prepared in a volunetric
flask or in the syringe used to inject the standard into the
pur gi ng devi ce

Vol unetric flask - Add an appropriate vol ume of working
calibration standard solution to an aliquot of reagent water
in a volumetric flask. Use a mcrosyringe and rapidly
inject the al cohol standard into the expanded area of the
filled volunetric flask. Renove the needle as quickly as
possible after injection. Bring to volume. Mx by
inverting the flask three times only. Discard the contents
contained in the head of the flask

Syringe - Renove the plunger froma 25 nL syringe and cl ose
the syringe valve. Pour reagent water into the syringe
barrel to just short of overflowing. Replace the syringe

pl unger and conpress the water. Invert the syringe, open
the syringe valve, and vent any residual air. Adjust the
water volume to 25.0 nL ninus the anmount of calibration
standard to be added. Wthdraw the plunger slightly and add
an appropriate volunme of working calibration standard
through the valve bore of the syringe. dose the valve and
invert three tines.

The 5.0 pg/L (25 pg/L for ketones) aqueous calibration standard
solution is the continuing calibration standard

The nethanol contained in each of the aqueous calibration
standards must not exceed 1 percent by vol une.
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Anpul ated Standard Extracts

Standard sol utions purchased froma chem cal supply house as

anpul ated extracts in glass vials nmay be retained and used until the
expiration date provided by the manufacturer. |f no nanufacturer's
expiration date is provided, the standard sol uti ons as anpul ated
extracts may be retained and used for 2 years fromthe preparation
date. Standard sol utions prepared by the Contractor which are

imredi ately anpulated in glass vials may be retained for 2 years from
preparation date. Upon breaking the glass seal, the expiration tines
listed in Sections 7.2.1to 7.2.3 will apply. The Contractor is
responsi ble for assuring that the integrity of the standards has not
degraded (Section 7.2.5.5).

Storage of Standards

Store the stock standards in PTFE-seal ed screwcap bottles with
zero headspace at -10°Cto -20°C, and protect the standards from
light. Once one of the bottles containing the stock standard

sol ution has been opened, it may be used for no | onger than one
week.

Store secondary dilution standards in PTFE-seal ed screw cap
bottles with mnimal headspace at -10°Cto -20°C. Protect the
standards fromlight. The secondary dilution standards nust be
checked frequently for signs of degradati on or evaporation
especially just prior to preparing the working calibration
standards fromthem

Aqueous standards nmay be stored up to 24 hours if held in PTFE-
seal ed screwcap vials with zero headspace at 4°C (+2°C), and
protect the standards fromlight. If not so stored, they nust be
di scarded after one hour unless they are set up to be purged by an
aut osanpl er. When using an autosanpl er, the standards nay be kept
up to 12 hours in purge tubes connected via the autosanpler to the
purge and trap device

Pur geabl e standards nust be stored separately from ot her
st andar ds.

The Contractor is responsible for maintaining the integrity of
standard solutions and verifying prior to use. This neans that
standards nust be brought to roomtenperature prior to use,
checked for |osses, and checked that all conponents have renai ned
in the solution

Tenperature Records for Storage of Standards

The tenperature of all standard storage refrigerators/freezers
shal | be recorded daily.

Tenper at ure excursi ons shall be noted and appropriate corrective
actions shall be taken to correct problens, when required
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Corrective action Standard Operating Procedures (SOPs) shall be
posted on the refrigerators.

SAMPLE COLLECTI ON, PRESERVATI ON, AND STORACE

Sanmpl e Col |l ection and Preservation

Wat er sanples nmay be collected in glass containers having a total
volume of at least 40 mlliliters (m) with a PTFE-1ined septum and
an open top screwcap. Headspace should be avoided. The specific
requirenents for site sanple collection are outlined by the Region

The containers nust be filled in such a manner that no air bubbles
pass through the sanple as the container is being filled. Seal the
vial so that no air bubbles are entrapped in it.

Water sanples are preserved to a pH of 2 at the tine of collection.

Al sanples nust be iced or refrigerated at 4°C (x2°C) fromthe tine
of collection until analysis.

Procedure for Sanple Storage

The sanpl es nust be protected fromlight and refrigerated at 4°C
(£2°C) fromthe time of receipt until 60 days after delivery of a
reconcil ed, conplete sanple data package to USEPA. After 60 days,
the sanpl es may be di sposed of in a nmanner that conplies with al
appl i cabl e regul ati ons

The sanpl es nust be stored in an atnosphere denonstrated to be free
of all potential contaminants and in a refrigerator used only for

storage of volatile sanples received under this contract.

Al volatile sanples in an SDG nust be stored together in the sane
refrigerator.

Storage bl anks shall be stored with sanples until all sanples within
an SDG are anal yzed.

Sanpl es, sanple extracts, and standards nust be stored separately.

Vol atil e standards nust be stored separately fromsenmivolatile and
pesti ci de/ Arocl or standards.

Tenperature Records for Sanpl e Storage

The tenperature of all sanple storage refrigerators shall be recorded
dai l y.

Tenper at ure excursi ons shall be noted and appropriate corrective
actions shall be taken to correct problens, when required

Corrective action Standard Operating Procedures (SOPs) shall be
posted on the refrigerators.
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8.4 Contract Required Hol ding Tinmes

Anal ysis of water sanples nust be conpleted within 10 days of Validated
Tine of Sanple Receipt (VISR). As part of USEPA's Quality Assurance
(@Y program USEPA nay provide Performance Eval uation (PE) Sanples as
standard extracts which the Contractor is required to prepare per the
instructions provided by USEPA. PE sanpl es nust be prepared and

anal yzed concurrently with the sanples in the SDG The contract-
required 10-day hol ding tine does not apply to PE Sanpl es received as
standard extracts.

9.0

9.1.1

9.1.1.1

9.1.1.2

9.1.1.3

CALI BRATI ON AND STANDARDI ZATI ON
I nstrument Operating Conditions

Purge and Trap

The followi ng are the recommended purge and trap anal yti cal
conditions. The conditions are reconmmended unl ess ot herw se
not ed:

Purge Condi ti ons

Purge Gas: Hel i umor N trogen

Pur ge Ti ne: 11.0 +0.1 mnute

Purge Fl ow Rate: 25-40 ni/mnute

Pur ge Tenper at ure: Anbi ent tenperature (required)

Desorb Conditions

Desorb Tenperat ure: 180°C
Desorb Fl ow Rate: 15 nil/mnute
Desorb Ti ne: 4.0 £0.1 mnute

Trap Reconditioning Conditions

Recondi ti oni ng Tenper at ur e: 180°C

Recondi ti oni ng Ti me: 7.0 £0.1 ninute (mninmm. A
longer time may be required to
bake contani nation or water
fromthe system

Before initial use, condition the trap overnight at 180°C by
backflushing with at least 20 mlliliters (m)/mnute flow of
inert gas. Do not vent the trap effluent onto the anal ytical
colum. Prior to daily use, condition the trap by heating at
180°C for 10 minutes while backflushing. The trap may be vented
to the anal ytical colum during daily conditioning; however, the
col um nust be run through the tenperature programprior to the
anal ysi s of sanples and bl anks.

Optimize purge and trap conditions for sensitivity and to mninze
cross-contam nation between sanples. Once optimzed, the sane
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9.1.1. 4

9.1.2

9.1.2.1

9.1.2.2

9.1.2.3
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purge and trap conditions nust be used for the analysis of all
st andards, sanples, and bl anks.

A noi sture reducti on/water managenent system may be used to
i nprove the chronatographic perfornmance by controlling noisture or
water if:

. The system does not introduce contam nants which interfere
with identification and quantitation of conmpounds listed in
Exhi bit C (Vol atiles),

. The anal ytical results generated when using the noisture
reduction/ wat er nanagerment systemneet the initial and
continuing calibration technical acceptance criteria listed in
the Statement of Work (SON and the Contract Required
Quantitation Limts (CRQs) listed in Exhibit C (Volatiles);

. Al calibration standards, sanples, and bl anks are anal yzed
under the sane conditions; and

. The Contractor perforns acceptably on the Perfornmance
Eval uati on Sanpl es using this system

Gas Chromat ograph (GQ)

The followi ng are the recommended GC anal ytical conditions. The
condi tions are recomended unl ess ot herw se noted:

Capillary Colums

Carrier Gas: Hel i um

Fl ow Rat e: 15 i/ m nute

Initial Tenperature: 10°C

Initial Hold Tine: 1.0 - 5.0 (£0.1) minutes
Ranmp Rate: 6°C/ m nute

Fi nal Tenperat ure: 160°C

Final Hold Tine: Until three mnutes after all

conpounds listed in Exhibit C
(Vol atiles) elute (required)

Optimze GC conditions for anal yte separation and sensitivity.
Once optimzed, the same GC conditions nust be used for the
anal ysis of all standards, sanples, and bl anks.

If the gaseous conpounds chl oronet hane, brononet hane, vinyl
chloride, and chloroethane fail to exhibit narrow, symmetri cal
peak shape, are not separated fromthe solvent front, or are not
resol ved greater than 90.0 percent from each other, then a
subanbi ent oven controller nust be used, and the initial
tenperature nust be less than or equal to 10°C
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9.1.3 Mass Spectroneter (M5)

The following are the required M5 anal ytical conditions:

El ectron Energy: 70 volts (nom nal)
Mass Range: 35-300 amu
I oni zati on Mode: El
Scan Ti ne: To give at |east five scans per peak, not
to exceed 2 seconds per scan for capillary
col um.
9.2 I nstrument Perfornmance Check -- 4-Bronofl uorobenzene (BFB)
9.2.1 Summary of | nstrument Performance Check
9.2.1.1 The GO/ M5 system nust be tuned to meet the manufacturer's

speci fications, using a suitable calibrant such as perfluoro-tri-
n-butyl anmi ne (FC 43) or perfluorokerosene (PFK). The mass
calibration and resolution of the GO M systemare verified by the
anal ysis of the instrument perfornmance check solution (Section
7.2.3.1).

9.2.1.2 Prior to the anal ysis of any sanples, blanks, or calibration
standards, the Contractor must establish that the GJ M5 system
neets the mass spectral ion abundance criteria for the instrunent
per f ormance check sol uti on contai ni ng BFB.

9.2.2 Frequency of |nstrunent Performance Check

The instrument perfornmance check sol ution nust be injected once at

t he begi nning of each 12-hour period, during which sanples, blanks or
standards are to be analyzed. The 12-hour time period for GJ M5
performance check, calibration standards (initial or continuing
calibration), blank, and sanple anal ysis begins at the noment of
injection of the BFB anal ysis that the |aboratory subnits as
docunentation of a conpliant instrunent performance check. The tinme
period ends after 12 hours have el apsed according to the system

cl ock.

9.2.3 Procedure for Instrunent Performance Check

The anal ysis of the instrument performance check sol ution may be
perforned as foll ows:

. As an injection of up to 50 nanogranms (ng) of BFB into the GJ M5
(Section 7.2.3.1); or

. By adding 50 ng of BFB to a calibration standard (Section
7.2.3.2) and analyzing the calibration standard.
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Techni cal Acceptance Criteria for Instrunent Perfornance Check

The nmass spectrum of BFB nmust be acquired in the foll owi ng manner.
Three scans (the peak apex scan and the scan i medi ately preceding
and the scan imediately follow ng the apex) are acquired and
averaged. Background subtraction is required, and nust be
acconpl i shed using a single scan no nore than 20 scans prior to
the begi nning of the elution of BFB. Do not background subtract
part of the BFB peak

NOTE: Al |l subsequent standards, sanples, and bl anks associ at ed
with a BFB anal ysis nust use identical M instrunent conditions.

The anal ysis of the instrunment perfornmance check sol uti on nust
neet the ion abundance criteria given in Table D 1.

Corrective Action for Instrunent Perfornance Check

If the BFB technical acceptance criteria are not met, retune the
GO/ M5B system It may al so be necessary to clean the ion source
cl ean the quadrupol e rods, or take other corrective actions to
achi eve the technical acceptance criteria

BFB t echni cal acceptance criteria nmust be net before any
standards, sanples, or required blanks are analyzed. Any sanples
or required bl anks anal yzed when tuning technical acceptance
criteria have not been net will require re-analysis at no

addi tional cost to USEPA

Initial Calibration

Summary of Initial Calibration

Prior to the analysis of sanples and required bl anks and after the

i nstrunent perfornance check technical acceptance criteria have been
nmet, each GO/ M5B systemnust be calibrated at a mninumof five
concentrations to determine instrunent sensitivity and the linearity
of GO/ M5 response for the purgeable target and Deuterated Mnitoring
Conpounds ( DMCs) .

Frequency of Initial Calibration

Each GC/ M5 system nust be calibrated upon award of the contract,
whenever the Contractor takes corrective acti on which nmay change
or affect the initial calibration criteria (i.e., ion source

cl eaning or repair, colum replacenent, etc.), or if the
continuing calibration technical acceptance criteria have not been
met .

If time remains in the 12-hour tinme period after nmeeting the
techni cal acceptance criteria for the initial calibration, sanples
and bl anks may be analyzed. It is not necessary to analyze a
continuing calibration standard if the initial calibration
standard that is the sane concentration as the continuing
calibration standard neets the continuing calibration technica
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acceptance criteria. A nethod blank is required. Quantitate al
sanpl es and blank results against the initial calibration standard
that is the sane concentration as the continuing calibration
standard. Conpare Quality Control (QC criteria such as internal
standard area response change and retention tine shift to the
initial calibration standard that is the sane concentration as the
continuing calibration standard

Procedure for Initial Calibration

Assenbl e a purge and trap device that neets the specifications in
Section 6.4. Condition the device as described in Section 9.1.1.

Connect the purge and trap device to the GC. The GC nust be
operated using tenperature and flow rate paraneters equivalent to
those in Section 9.1.2

Al sanples, blanks, and standard/spiking sol utions nust be
allowed to warmto anbient tenperature (approxi mately 1 hour)
bef ore anal ysi s.

Add 10 microliters (pL) of the internal standard solution (Section
7.2.3.3) to each aqueous standard containing the DMCs for a
concentration of 5 mcrograns per liter (ug/L) at tine of purge
Anal yze each calibration standard according to Section 10.2.

Calculations for Initial Calibration

Cal cul ating the Rel ative Response Factor (RRF) of the xyl enes
requires special attention. On capillary colums, the —and p-xyl ene
isomers coelute. Therefore, when calculating the relative response
factor in the equation bel ow, use the area response (Ax) and
concentration (Cx) of the peak from o-xyl ene.

Cal cul ate RRF for each purgeabl e target conpound and DMC usi ng
Equation 1. See Table D-3 to associ ate purgeabl e target conpounds
and DMCs with the proper internal standard. See Table D-4 for
primary quantitation ions to be used for each purgeabl e target
conmpound, DMC, and internal standard conpound

NOTE: Unl ess otherwi se stated the area response is that of the
primary quantitation ion
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EQ 1
BRF = 'lx % ck
“'it :u
Wher e:
A, = Area of the characteristic ion (EICP) for the conpound to
be nmeasured (Table D-4).
As = Area of the characteristic ion (EICP) for the specific
internal standard (Tables D-3 and D-4).
Cs = Concentration of the internal standard.
Cc = Concentration of the conpound to be measured.

$$$

The nean Rel ative Response Factor (RRF) nust be calculated for all
conpounds.

Cal cul ate the Percent Relative Standard Deviation (%SD) of RRF
val ues for each purgeable target and DMC over the initial
calibration range using Equation 2 in conjunction with Equation 3.

EQ 2
S
XRSD = n:, x 100
X

Wher e:

SDkre = Standard deviation of initial calibration relative

response factors (per conmpound). FromEQ 3.
0 = Mean value of the initial calibration relative response

factors (per conpound).

Equation 3 is the general fornula for Standard Deviation (SD) for
a statistically snmall set of val ues.

EQ 3
2 (x5 - ®*
Sp = | 2o2
n-1
Wer e:
Xi = Each individual value used to cal cul ate the nean.
0 = The nean of n val ues.
n = Total nunber of val ues.
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Equation 4 is the general fornmula for the nmean of a set of val ues.

EQ 4
3
= isl '
n
Wer e:
Xi = Val ue.
0] = Mean val ue.
n = Nunber of val ues.

Techni cal Acceptance Criteria For Initial Calibration

Al initial calibration standards nmust be anal yzed at the
concentration |levels described in Section 7.2.3.6.1, and at the
frequency described in Section 9.3.2 on a GO M5 system neeting the
BFB t echni cal acceptance criteria (Section 9.2.4).

Excl uding those ions in the solvent front, no quantitation ion may
saturate the detector. Consult the instrunent nanufacturer's
instrunent operating nmanual to determ ne how saturation is
indicated for your instrunent.

The RRF at each calibration concentration for each purgeabl e
target and DMC that has a required mninumrel ative response
factor value must be greater than or equal to the conpound's
m ni mum acceptabl e rel ati ve response factor listed in Table D 2.

The YRSD for each target or DMC listed in Table D2 nmust be |ess
than or equal to that value |isted.

Up to two compounds may fail the criteria listed in Sections
9.3.5.3 and 9.3.5.4 and still meet the m ni num RRF and %RSD
requi renents. However, these conpounds nust have a mi ni mum RRF
greater than or equal to 0.010, and the %RSD nust be | ess than or
equal to 40.0 percent.

Corrective Action for Initial Calibration

If the initial calibration technical acceptance criteria are not
net, inspect the systemfor problens. It may be necessary to
clean the ion source, change the colum, service the purge and
trap device, or take other corrective actions to achieve the

t echni cal acceptance criteria.

Initial calibration technical acceptance criteria MJST be net
bef ore any sanples or required bl anks are anal yzed. Any sanpl es
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9.4.1

9.4.2

9.4.2.1
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9.4.3

9.4.3.1
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or required bl anks anal yzed when initial calibration technica

acceptance criteria have not been net will require re-analysis at

no additional cost to USEPA

Continuing Calibration

Summary of Continuing Calibration

Prior to the analysis of sanples and required blanks and after BFB
and initial calibration technical acceptance criteria have been net,

each GO Ms system nust be routinely checked by anal yzing a continui ng
calibration standard containing all the purgeable target and DMCs and

internal standards to ensure that the instrunment continues to neet
the instrument sensitivity and linearity requirenents of the SON

Frequency of Continuing Calibration

A check of the calibration curve nust be perforned once per every
12-hour tine period of operation. The 12-hour tinme period begins
with the injection of BFB

If time remains in the 12-hour tinme period after nmeeting the
techni cal acceptance criteria for the initial calibration, sanples
and bl anks may be analyzed. It is not necessary to analyze a
continuing calibration standard, if the initial calibration
standard that is the sane concentration as the continuing
calibration standard neets the continuing calibration technica
acceptance criteria. A nethod blank is required. Quantitate al
sanpl e and bl ank results against the initial calibration standard
that is the sane concentration as the continuing calibration
standard (5.0 pg/L for non-ketones, 25 upg/L for ketones).

If time does not remain in the 12-hour period beginning with the
injection of the instrunent performance check solution, a new
injection of the instrunent perfornmance check sol ution nust be
made. |If the newinjection neets the ion abundance criteria for
BFB, then a continuing calibration standard may be injected.

Procedure for Continuing Calibration

Set up the purge and trap GO/ MS system per the requirenents in
Section 9. 1.

Al sanples, required blanks, and standard/spiking sol uti ons nust
be allowed to warmto anbient tenperature (approxi mately 1 hour)
bef ore anal ysi s.

Add 10 pL of internal standard spiking solution (prepared as
described in Section 7.2.3.3 to the 25 nL syringe or volunetric
flask containing the continuing calibration standard in Section
7.2.3.6.3). Analyze the continuing calibration standard
according to Section 10.2
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Cal cul ations for Continuing Calibration

Cal cul ate a RRF for each target and DMC according to Section
9.3.4.1.

Cal cul ate the percent difference between the continuing
calibration RRF and the nost recent initial calibration mean RRF
for each purgeable target and DMC usi ng Equation 5.

EQ 5
RRF - RRF/
Abitference = » 100
RRF,

Were
RRF. = Rel ative response factor fromcurrent continuing

calibration standard

Mean rel ative response factor fromthe nost recent

GE&F, = initial calibration

Techni cal Acceptance Criteria for Continuing Calibration

The concentration of the volatile organic target and deuterated
noni tori ng conmpounds in the continuing calibration standard nust
be 5.0 pg/L for non-ketones and 25 pg/L for ketones. The
continuing calibration standard nmust be anal yzed at the frequency
described in Section 9.4.2 on a GJ M5 system neeting the BFB
(Section 9.2.4) and the initial calibration (Section 9.3.5)
techni cal acceptance criteria

The RRF for each purgeable target and DMC that has a required
m ni mrum RRF val ue nust be greater than or equal to the conpound's
m ni num acceptable RRF listed in Table D 2.

The RRF percent difference for each purgeable target and DMC
listed in Table D2 nust be | ess than or equal to that val ue
listed

Up to two conpounds may fail the requirements listed in Sections
9.4.5.2 and 9.4.5.3 and still neet the mninumRRF criteria and
percent difference criteria. However, these conpounds nust have a
m ni mum RRF greater than or equal to 0.010 and the percent
difference nmust be within the inclusive range of +40.0 percent.

Excl uding those ions in the solvent front, no quantitation ion may
saturate the detector. Consult the manufacturer's instrunent
operating nmanual to determ ne how saturation is indicated for your
i nstrunent.
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9.4.6.1

9.4.6.2
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Corrective Action for Continuing Calibration

If the continuing calibration technical acceptance criteria are
not net, recalibrate the GO MS instrument according to Section
9.3. It may be necessary to clean the ion source, change the
colum, or take other corrective actions to achi eve the continuing
calibration technical acceptance criteria

Continuing calibration technical acceptance criteria MJST be net

bef ore any sanples or required bl anks are anal yzed. Any sanpl es
or required bl anks anal yzed when continuing calibration technica
acceptance criteria have not been net will require re-analysis at
no additional cost to USEPA
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Exhibit D Volatiles --
Sanpl

SAMPLE ANALYSI S

Summary of Sanple Anal ysis

This nmethod is designed for analysis of sanples that contain | ow
concentrations of the target conpounds listed in Exhibit C It is
expected that the sanples will cone fromdrinki ng water and

wel | / ground water type sources around Superfund sites. |[If, upon
inspection of a sanple, the Contractor suspects that the sanple is
not anenable to this nethod, contact Sanpl e Managenent O fice (SM)).
SMO wi Il contact the Region for instructions

Prior to the analysis of sanples, establish the appropriate purge and
trap Gas Chronatograph/ Mass Spectroneter (GCT MS) operating
conditions, as outlined in Section 9.1, analyze the instrunent
performance check solution (Section 9.2), and calibrate the GJ M5
system according to Sections 9.3 through 9.4.6. Also prior to sanple
anal ysis, a nmethod bl ank nust be anal yzed that neets bl ank technica
acceptance criteria in Section 12.1.5. A sanples, required bl anks,
and standard/ spi king solutions nust be allowed to warmto anbi ent
tenperature (approxinmately 1 hour) before analysis. Al sanples,
required bl anks, and calibration standards nust be anal yzed under the
same instrunent conditions.

If insufficient sanple volune (less than 90 percent of the required
anmount) is received to performthe analyses, the Contractor shal
contact SMOto apprise themof the problem SMOw Il contact the
Region for instructions. The Region will either require that no
sanpl e anal yses be performed or will require a reduced vol une be used
for the sanple analysis. No other changes in the analyses will be
permtted. The Contractor shall docunment the Region's decision in
the Sanple Delivery Goup (SDG Narrative.

Procedure for Sanple Analysis

Renove the plunger froma 25 milliliters (m) syringe that has a

cl osed syringe valve attached. Qpen the sanple or standard contai ner
whi ch has been allowed to cone to anbient tenperature, and carefully
pour the sanple into the syringe barrel to just short of overflow ng.
Repl ace the syringe plunger and conpress the sanple. Invert the
syringe, open the syringe valve, and vent any residual air while
adjusting the sanple volune to 25.0 nL. This process of taking an
aliquot destroys the validity of the sanple for future analysis,

unl ess the excess sanple is imediately transferred to a snmaller via
with zero headspace and stored at 4°C (+2°QC).

Once the sanple aliquots have been taken fromthe VQA vial, the pH of
the water sanple nust be determ ned. The purpose of the pH
determination is to ensure that all VOA sanples were acidified in the
field. Test the pH by placing one or two drops of sanple on the pH
paper (do not add pH paper to the vial). Record the pH of each
sanpl e and report these data in the SDG Narrative, follow ng the
instructions in Exhibit B. No pH adjustrment is to be perforned by

t he Contractor
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Add 10.0 nmicroliters (uL) of the internal standard spiking solution
and 10.0 puL of the Deuterated Monitoring Conpound (DMC) standard

sol ution through the valve bore of the syringe, then close the valve.
Invert the syringe three tines.

Attach the valve assenbly on the syringe to the valve on the sanple
purger. Open the valves and inject the sanple into the purging
chanber .

Cl ose both val ves and purge the sanple for 11.0 (£0.1) minutes at
anbi ent tenperature.

Sanpl e Desorption - After the 11-minute purge, attach the trap to
the GC, adjust the purge and trap systemto the desorb node, initiate
the tenperature program sequence of the GC and start data
acquisition. Introduce the trapped material to the GC col um by
rapidly heating the trap to 180°C whil e backflushing the trap with
inert gas at 15 nL/mn for 4.0 0.1 min. Wile the trapped nateria
is being introduced into the GC, enpty the sanple purger and rinse it
with reagent water. For sanples containing | arge anounts of water-
soluble materials, suspended solids, high boiling conpounds, or high
purgeabl e levels, it may be necessary to wash out the sanple purger
with a detergent solution, rinse it with reagent water, and then dry
it in an oven at 105°C

Trap Reconditioning - After desorbing the sanple, recondition the
trap for a mnimumof 7.0 £0.1 nmin at 180°C by returning the purge
and trap systemto purge node

Gas Chronatography - Hold the colum tenperature at 10°C for 1.0 to
5.0 min, then programat 6°C/mn to 160°C and hold until three
mnutes after all target volatile conpounds have el uted

NOTE: Once an initial hold tine has been chosen and the GC operating
conditions optimzed, the same GC condition nust be used for the
anal ysi s.

Termination of Data Acquisition - Three mnutes after all the
purgeabl e target conpounds have eluted fromthe GC, term nate the M5
data acquisition and store data files on the data system storage
device. Use appropriate data output software to display full range
nmass spectra and appropriate Extracted lon Current Profiles (ElICPs).

Dilutions

An original undiluted analysis nust be nade and results reported
for all sanples. |If the on-colum concentrati on of any target
conmpound in any sanpl e exceeds the initial calibration range, a
new al i quot of that sanple nust be diluted and purged. Quidance
for performing dilutions and exceptions to this requirenent are
given in Sections 10.2.9.2 through 10.2.9.8.

NOTE 1: If the laboratory has evidence or highly suspects, because
of sanple color or other physical property, that a sanple may

contain high concentrations of either target or non-target
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conmpounds, then SMDO shall be contacted imediately. SMOw |l seek
regi onal recomendations for diluted analysis

NOTE 2: Secondary ion quantitation is only allowed when there are
sanple interferences with the prinmary quantitation ion, not when
saturation occurs. |If secondary ion quantitation is used
calculate a Rel ative Response Factor (RRF) using the area response
(EICP) fromthe nost intense secondary ion which is free of sanple
interferences, and docunent the reasons in the SDG Narrati ve.

Use the results of the original analysis to determne the
approximate dilution factor required to get the largest analyte
peak within the initial calibration range

The dilution factor chosen shoul d keep the concentration of the
vol atile target conpounds that required dilution in the upper half
of the initial calibration range

Al dilutions nmust be nade just prior to GJ M analysis of the
sanple. Until the diluted sanple is in a gas-tight syringe, al
steps in the dilution procedure nust be perfornmed without delay.

Sanmpl es may be diluted in a volunetric flask or in a 25 nL
“Luerl ock” syringe.

To dilute the sanple in a volunetric flask, use the follow ng
pr ocedur e:

Sel ect the volunetric flask that will allow for necessary
dilution (25 nL to 100 ni).

Cal cul ate the approxi mate vol une of reagent water which will be
added to the volunetric flask selected and add slightly |ess
than this quantity of reagent water to the flask

Inject the proper sanple aliquot froma syringe into the
volunetric flask. Only aliquots of 1 nL increments are
permtted. Dilute the aliquot to the mark with reagent water
Cap the flask and invert it three tines.

Fill a 25 nL syringe with the diluted sanple and anal yze
according to Section 10.2

To dilute the sanple in a 25 nL syringe, use the follow ng
pr ocedur e:

Cal cul ate the volunme of the reagent water necessary for the
dilution. The final volune of the diluted sanple should be 25
L.

Cl ose the syringe valve, renove the plunger fromthe syringe

barrel, and pour reagent water into the syringe barrel to just
short of overflow ng.
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Repl ace the syringe plunger and conpress the water

Invert the syringe, open the syringe valve, and vent any
residual air. Adjust the water volune to the desired anount.

Adj ust the plunger to the 25 nL mark to acconmodate the sanple
aliquot. Inject the proper aliquot of sanmple from anot her
syringe through the valve bore of the 25 nL syringe. dose the
valve and invert three tinmes. Analyze according to Section

10. 2.

For total xylenes where three isonmers are quantified as two peaks,
the calibration of each peak shoul d be consi dered separately,
e.g., adiluted analysis is not required for total xylenes unless
the concentration of the peak representing the single isomer
exceeds 25 micrograns per liter (pg/L) on-colum, or the peak
representing the two co-eluting isoners exceeds 50 pg/L on-col um.
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11.0 DATA ANALYSI S AND CALCULATI ONS

11.1 Qualitative ldentification of Target Conpounds

11.1.1

11.1.2

11.1.3

11.1. 4

11.1. 4.1

11.1.4.2

11.1.4.3

The conpounds listed in the Target Conpound List (TCL), Exhibit C
(Vol atiles), shall be identified by an anal yst conpetent in the
interpretati on of mass spectra by conparison of the sanple nass
spectrumto the nmass spectrumof a standard of the suspected
conmpound. Two criteria nust be satisfied to verify the
identifications:

. El uti on of the sanple conmponent at the sanme Gas Chromat ograph
(&0 Relative Retention Tine (RRT) as the standard conponent; and

. Correspondence of the sanple conponent and calibration standard
conponent nmss spectra

For establishing correspondence of the GC RRT, the sanpl e conponent
RRT nust be within £0.06 RRT units of the RRT of the standard
conmponent. For reference, the standard nust be run in the sane 12-

hour tine period as the sanple. |f sanples are analyzed during the
12-hour tine period as the initial calibration, use the RRT val ues
fromthe 5 mcrograns per liter (pg/L) standard. |If co-elution of

interfering conpounds prohibits accurate assignment of the sanple
conponent RRT fromthe total ion chromatogram then the RRT should be
assi gned using the Extracted lon Current Profile (EICP) for ions

uni que to the conponent of interest.

For conparison of standard and sanpl e conponent nass spectra, mass
spectra obtained on the Contractor's GO/ M5 are required. Once
obt ai ned, these standard spectra nmay be used for identification
purposes, only if the Contractor's GO MS neets the daily instrunent
performance requirenments for 4-Bronofluorobenzene (BFB). These
standard spectra nmay be obtained fromthe standard anal ysis that was
al so used to obtain the RRTs.

The guidelines for qualitative verification by conparison of nass
spectra are as foll ows:

Al ions present in the standard nass spectra at a relative
intensity greater than 10 percent (nost abundant ion in the
spectrum equal s 100 percent) nust be present in the sanple
spect rum

The relative intensities of ions specified in Section 11.1.4.1
nmust agree within £20 percent between the standard and sanpl e
spectra. (Exanple: For an ion with an abundance of 50 percent in
the standard spectra, the correspondi ng sanpl e abundance nust be
bet ween 30 and 70 percent.)

lons greater than 10 percent in the sanple spectrum but not
present in the standard spectrum nust be consi dered and accounted
for by the anal yst nmaking the conparison. The verification
process shoul d favor false positives. Al conpounds neeting the
identification criteria nust be reported with their spectra. For
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all conpounds bel ow the Contract Required Quantitation Limt
(CRQ), report the actual value followed by a “J” (e.g., “0.3J").

11.1.4. 4 If a conpound cannot be verified by all of the spectra
identification criteria listed in Section 11.1.4, but in the
techni cal judgnent of the mass spectral interpretation specialist,
the identification is correct, then the Contractor shall report
that identification and proceed with quantitation

11.2 Qualitative ldentification of Non-Target Conpounds
11.2.1 A library search shall be executed for non-target sanple conponents

for the purpose of tentative identification. The N ST/EPA/ NI H ( May
1992 release or later) and/or Wley (1991 rel ease or later) or

equi val ent nmass spectral library, shall be used as the reference
library.
11.2.2 Up to 30 organi ¢ conpounds of greatest apparent concentration not

listed in Exhibit Cfor the volatile or semvolatile organic
fraction, excluding the Deuterated Monitoring Conpounds (DMCs) and
internal standard conpounds, shall be tentatively identified via a
forward search of the NIST/EPA/NIH (May 1992 release or |ater) and/or
Wley (1991 release or later), or equivalent nass spectral library.
The following are not to be reported:

¢ Conpounds with a response of |ess than 10 percent of the interna
standard (as determ ned by inspection of the peak areas or
hei ghts) ;

¢« Conpounds which elute earlier than 30 seconds before the first
purgeabl e conmpound listed in Exhibit C (Volatiles) or three
mnutes after the | ast purgeable conpound listed in Exhibit C
(Volatiles) are not required to be searched in this fashion

e Carbon dioxide; and
e« Senmivolatile TCL conpounds listed in Exhibit C

Only after visual conparison of sanple spectra with the nearest
library searches will the nass spectral interpretation specialist
assign a tentative identification.

NOTE: Conputer-generated library search routi nes nust not use
normal i zati ons which would msrepresent the library or unknown
spectra when conpared to each ot her

11.2.3 Up to 20 peaks of greatest apparent concentration (as determ ned by
i nspection of peak areas or heights) that are suspected to be
strai ght-chain, branched, or cyclic al kanes, alone or part of an
al kane series, shall be library searched. Docunentation for the
tentative identification nmust be supplied. Al kanes are not counted
as part of the 30 organic conpounds described in Section 11.2.2
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Quidelines for naking tentative identification

Al major ions present in the reference nass spectrumat a
relative intensity greater than 10 percent (nbst abundant ion in
the spectrumequal s 100 percent) nust be present in the sanple
spect rum

The relative intensities of the najor ions specified in Section
11.2.4.1 nust agree within +20 percent between the reference and
sanpl e spectra. (Exanple: For an ion wi th an abundance of 50
percent in the reference spectrum the correspondi ng sanple ion
abundance nust be between 30 and 70 percent.)

Mol ecul ar ions present in the reference spectrum shoul d be present
in the sanpl e spectrum

lons present in the sanple spectrumbut not in the reference
spectrum shoul d be reviewed for possible background contam nation
or presence of coel uting conpounds.

lons present in the reference spectrumbut not in the sanple
spectrum shoul d be reviewed for possible subtraction fromthe
sanpl e spectrum because of background contam nation or coel uting
conpounds. Data systemlibrary reduction prograns can soneti nes
create these discrepancies.

Non-target conpounds receiving a library search match of 85
percent or higher should be considered a “probable match”. The
conmpound shoul d be reported unl ess the mass spectral

interpretation specialist feels there is just evidence not to
report the conpound as identified by the library search program
The lab should include in the Sanple Delivery Goup (SDG
Narrative the justification for not reporting a conpound as |isted
by the search program

If the library search produces nore than one conpound at or above
85 percent, report the conpound with the highest percent match
(report first conpound if percent match is the sane for two or
nore conpounds), unless the mass spectral interpretation
specialist feels that the hi ghest match conpound shoul d not be
reported, or another conpound with a | ower match shoul d be
reported. The lab should include in the SDG Narrative the
justification for not reporting the conpound with the highest
spectral match

If the library search produces a series of obvious isoner
conmpounds with library search matches greater than 85 percent
(e.g., tetranethyl naphthal enes), the compound with the highest
library search percent match should be reported (or first conpound
if library search matches are the sane). A note should be placed
in the SDG Narrative indicating the exact isoner configuration, as
reported, nmay not be accurate

If the library search produces no matches at or above 85 percent
and in the technical judgenent of the nass spectral interpretation
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11.2.4.10

specialist, no valid tentative identification can be nade, the
conmpound shoul d be reported as unknown. The nass spectra
speci al i st should give additional classification of the unknown
conmpound, if possible (e.g., unknown aronatic, unknown

hydr ocar bon, unknown acid type, unknown chlorinated conpound). |If
probabl e nol ecul ar wei ghts can be distingui shed, include them

Strai ght-chain, branched, or cyclic al kanes are not to be reported
as tentatively identified conmpounds on Form | LCV-TIC. Wen the
above al kanes are tentatively identified, the concentration(s) are
to be estimated as described in Section 11.3.2 and reported in the
SDG Narrative as al kanes, by class (i.e., straight-chain,

branched, or cyclic, as a series, as applicable).

11.3 Cal cul ati ons

11.3.1

11.3.1.1

OLC03. 2

Tar get Conpounds

Target conpounds identified shall be quantified by the internal
standard net hod using Equation 6. The internal standard used
shall be that which is assigned in Table D3. The Relative
Response Factor (RRF) fromthe continuing calibration standard is
used to calculate the concentration in the sanple. Wen a target
conmpound concentration is belowits CRQL but the spectra neets the
identification criteria, report the concentration with a "J". For
example, if the CRQL is 0.50 ug/L and a concentration of 0.30 pg/L
is calculated, report as "0.30 J". Report ALL sanple
concentration data as UNCORRECTED for bl anks.

EQ 6
(k) (1)) (DL)
Concantracion in ug/L = = ¢
[L,,) (RRF) (V,)
Wher e:

A = Area of the characteristic ion (EICP) for the conpound
to be measured. The primary quantitation ions for the
target conpounds, internal standards, and the DMCs are
listed in Table D 4.

As = Area of the characteristic ion (EICP) for the internal
standard. The target compounds are listed with their
associ ated internal standards in Table D 3.

I s = Amount of internal standard added in nanograns (ng).

RRF = The relative response factor fromthe continui ng
cal i bration standard.

Vo = Total volume of water purged, in mlliliters (nL).
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Df = Dilution factor. The dilution factor for analysis of
wat er sanples for volatiles by this nethod is defined
as the ratio of the nunber of mililiters (nL) of water

purged (i.e., V, above) to the nunber of nL of the
original water sanple used for purging. For exanple,
if 5.0 nL of sanple is diluted to 25.0 nL with reagent
wat er and purged, Df=25.0 nL/5 nL = 5.0. If no
dilution is performed, Df =1.0.

11.3.1.2 Xyl enes (o-, m, and p- isoners) are to be reported as xyl enes
(total). Because —and p-xyl ene isoners coelute on capillary
colums, special attention nust be given to the quantitation of
the xylenes. The RRF determined in Section 9.4.4.1, is based on
the peak that represents the single isomer on the GC col um (o-
xyl ene on capillary colums). In quantitating sanple
concentrations, use the areas on both peaks and the RRF. The
areas of the two peaks may be summed and the concentration
deternined, or the concentration represented by each of the two
peaks may be determ ned separately and then summred.

11.3.1.3 The stereoi soners, trans-1, 2-di chl oroet hene, and ci s-
1, 2-di chl oroet hene, are to be reported separately.

11.3.1.4 The requirenents listed in Sections 11.3.1.5 and 11.3.1.6 apply to
all standards, sanples, and bl anks.

11.3.1.5 It is expected that situations will arise where the autonated
quantitation procedures in the GJ M software provide
i nappropriate quantitation. This normally occurs when there is
conmpound co-el ution, baseline noise, or matrix interferences. |In
t hese circunstances the Contractor must perform a nanua
quantitation. Mnual quantitations are performed by integrating
the area of the quantitation ion of the conpound. This
integration shall only include the area attributable to the
specific TCL, deuterated monitoring, or internal standard
conmpound. The area integrated shall not include baseline
background noi se. The area integrated shall not extend past the
poi nt where the sides of the peak intersect with the baseline
noi se. Mnual integration is not to be used solely to neet QC
criteria, nor is it to be used as a substitute for corrective
action on the chromat ographic system Any instances of manua
integration nmust be docunented in the SDG Narrative.

11.3.1.6 In all instances where the data systemreport has been edited, or
where manual integration or quantitati on has been performed, the
GC/ M5 operator nust identify such edits or nmanual procedures by
initialing and dating the changes nade to the report, and shal
include the integration scan range. |In addition, a hardcopy
printout of the EICP of the quantitation ion displaying the manual
integration shall be included in the raw data. This applies to
all conpounds listed in Exhibit C (Volatiles), internal standard
and DMCs.
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11.3.2

11.3.2.1

11.3.2.2

11.3.3

11.3. 4

11.3. 4.1

11.3. 4.2
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Non- Tar get Conpounds

An estimated concentration for non-target conpounds tentatively
identified shall be determined by the internal standard nethod.
For quantitation, the nearest internal standard free of
interferences shall be used.

Equation 6 is also used for cal cul ati ng non-target conpound
concentrations. Total area counts (or peak heights) fromthe
total Reconstructed Ion Chromatograns (RICs) are to be used for
both the non-target conpound to be neasured (A;) and the internal
standard (As). A RRF of 1.0 is to be assuned. The value from
this quantitation shall be qualified by a "J" (estinate due to
lack of a conpound-specific relative response factor), and "N
(presunptive evidence of presence), indicating the qualitative and
quantitative uncertainties associated with this non-target
conmpound. An estimated concentration nust be calculated for all
tentatively identified conpounds as well as those identified as
unknowns.

CRQL Cal cul ation

Cal cul ate the adjusted CRQ. for volatiles by using Equation 7.

EQ 7
Adjusted - Contract . V_; % D
CROL CROL v,
Wher e:
Contract CRQ = Exact CRQ. values in Exhibit C of the SOW
V, = Total volunme of water purged in nilliliters.

NOTE: Must not exceed the contract sanpl e vol une.
= Contract sanple volume in nilliliters (25 nL).

Df = Sane as EQ 6.

NOTE: If the adjusted CRQL is less than the CRQL listed in Exhibit C
(Vol atiles), report the CRQL listed in Exhibit C (Volatiles).

Deut erated Monitoring Conmpound Recoveries

Cal cul ate the concentration of each DMC using the sane equati on as
used for target conpounds (Equation 6).

Cal cul ate the recovery of each DMC in all sanples and bl anks using
Equation 8. Report the recoveries on appropriate forns.
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EQ 8
Percent Rasavapy = & % 100
e
Wer e
Q = Concentration or anpbunt determ ned by anal ysis.
Q = Concentration or amount added to sanpl e/ bl ank

Internal Standard Responses and Retention Tines

Internal standard responses and retention times in all sanples and
bl anks nust be evaluated during or imedi ately after data

acqui sition. Conpare the sanple/blank internal standard responses
and retention tines to the continuing calibration internal standard
responses and retention tines. For sanples and bl anks anal yzed
during the sane 12-hour time period as the initial calibration
standards, conpare the internal standard responses and retention
tines against the 5 ug/L calibration standard. The EICP of the
internal standards must be nonitored and eval uated for each sanple
and bl ank.

Techni cal Acceptance Criteria for Sanple Analysis

The sanpl e nust be anal yzed on a GO MS system neeting the BFB
initial calibration, continuing calibration, and bl ank technica
acceptance criteria.

The sanple and any required dilution nust be analyzed within the
contract hol ding tinme.

The sanpl e nust have an associ ated met hod bl ank neeting the bl ank
techni cal acceptance criteria

The percent recovery of each of the DMCs in the sanple nust be within
the acceptance windows in Table DD5. Up to three DMCs per sanple may
fail to neet the recovery linits listed in Table D 5.

The EICP area for each of the internal standards in the sanple nust
be within the inclusive range of +40.0 percent of its response in the
nost recent continuing calibration standard anal ysis.

The retention time shift for each of the internal standards in the
sanpl e nmust be within +0.33 mnutes (20.0 seconds) of its retention
tine in the nost recent continuing calibration standard anal ysi s.

The RRT of each of the DMCs in the sanple nust be within +0.06 RRT

units of its relative retention tine in the nost recent continuing
calibration standard anal ysis
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11.4.8

11.4.9

11.4.9.1

11.4.9.2

Excl uding those ions in the solvent front, no ion nay saturate the
detector. No target conpound concentrati on nay exceed the upper
limt of the initial calibration range unless a nore dilute aliquot
of the sanple is al so anal yzed according to the procedures in Section
10.2.9

The Contractor nmust denonstrate that there is no carryover froma
contam nated sanpl e before data from subsequent anal yses may be
submitted. After a sanple that contains a target conpound at a |eve
exceeding the initial calibration range, or a non-target conpound at
a concentration greater than 100 pg/L, or saturated ions froma
conmpound (excl udi ng the conpound peaks in the solvent front), the
Contractor nust either:

Anal yze an instrument blank i mediately after the contam nated
sanple. |If an autosanpler is used, an instrunment blank nust al so
be anal yzed using the sane purge inlet that was used for the
contam nated sanple. The instrunent blanks nust neet the
techni cal acceptance criteria for blank analysis (Section 12.1.5);
or

Moni tor the anal yzed sanple i medi ately after the contani nated
sanple for all the conpounds that were in the contam nated sanpl e
and that exceeded the linmts above. The maxi num carryover
criteria are as follows: the sanple nust not contain a concen-
tration above the CRQL for the target conpounds, or above 2 ug/L
for the non-target conpounds that exceeded the limts in the
contam nated sanple. |[If an autosanpler is used, the next sanple
anal yzed using the same purge inlet that was used for the

contam nated sanpl e nust al so neet the naxi num carryover criteria

11.5 Corrective Action for Sanple Analysis

11.5.1

11.5.2

11.5.3

11.5. 4

OLC03. 2

Sanpl e techni cal acceptance criteria nust be net before data are
reported. Sanples contami nated fromlaboratory sources or any
sanpl es not neeting the sanpl e technical acceptance criteria will
require re-anal ysis at no additional cost to USEPA

Corrective actions for failure to neet instrunent perfornmance checks,
initial calibration, continuing calibration, and nethod bl anks nust
be conpl eted before the anal ysis of sanples.

If the technical acceptance criteria for any of the interna

standards and DMCs are not met, check cal cul ations, internal standard
and DMC spi king solutions, and instrunment perfornmance. |t may be
necessary to bake-out the systemto renove the water fromthe purge
and trap transfer lines, to recalibrate the instrument, or take other
corrective action procedures to neet the technical acceptance
criteria.

Sanpl e reruns perfornmed as a result of suspected matrix interference
beyond the scope of the nethod will be evaluated on a case-hy-case
basis for paynent purposes by the USEPA Contract Laboratory Program
Project Oficer (CLP PO. Send a copy of the SDG Narrative
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(including your contract nunmber), a description of the situation, and
the requested action to the CLP PO

If the contractor needs to analyze nore than one (1) sanple dilution
other than the original analysis to have all the target conpounds
within the initial calibration range, contact Sanple Managenent
Ofice (SM). SMOw Il contact the Region for instruction.

Al sanples to be reported to USEPA nust meet the maxi mum carryover
criteriain Section 11.4.9. |If any sanple fails to neet these
criteria, each subsequent analysis nust be checked for cross
contam nation. The anal ytical systemis considered contam nated
until a sanple has been anal yzed that meets the nmaxi mum carryover
criteria or an instrurment bl ank has been anal yzed that neets the
techni cal acceptance criteria for bl anks.

D- 43/ VOA

Section 11
ns (Con’'t)

0LC03. 2



Exhibit D Volatiles -- Section 12
Quality Contro

12.0 QUALITY CONTROL (QQ)
12.1 Bl ank Anal yses
12. 1.1 Summary of Bl ank Anal yses
There are three different types of blanks required by this nethod.

12.1.1.1 Method Blank - 25 milliliters (mL) of reagent water spiked with
10.0 mcroliters (pL) internal standard solution and 10.0 pL
Deuterated Monitoring Conmpound (DMC) solution, and carried through
the entire analytical procedure. The purpose of the nethod bl ank
is to deternmine the levels of contami nation associated with
processing and anal ysis of sanpl es.

12.1.1.2 Storage Bl ank - Upon receipt of the first sanples in a Sanple
Delivery Goup (SDG, two 40 nL screw cap VOA vials with a
PTFE-faced silicone septumare filled with reagent water (80 nL
total). The vials are stored with the sanples in the SDG under
the same conditions. A 25.0 nL aliquot of this reagent water is
spiked with a 10.0 pL internal standard solution and 10.0 pL of
DMC sol ution and anal yzed after all sanples in the SDG have been
anal yzed. The storage bl ank indi cates whet her contam nati on nay
have occurred during storage of sanples.

12.1.1.3 Instrument Blank - 25 nL of reagent water spiked with 10.0 pL of
internal standard solution and 10.0 pyL of DMC solution and carried
through the entire anal ytical procedure. Instrument blanks are

anal yzed after a sanple/dilution which contains a target conpound
at a concentration greater than 25 micrograns per liter (ug/L)
(ketones 125 ug/L), or a non-target conpound at a concentration
greater than 100 pg/L or saturated ions froma conmpound (excl uding
t he conpound peaks in the solvent front). The results from
instrunent bl ank anal ysis indicate whether there is contam nation
froma previous sanpl e

12.1.2 Frequency of Bl ank Anal yses

12.1. 2.1 The nethod bl ank nust be anal yzed at | east once during every 12-
hour tine period on each Gas Chronat ograph/ Mass Spectroneter
(GC/ MB) systemused for volatile analysis (see Section 9.2.2 for
the definition of the 12-hour tine period).

12.1.2.2 The nethod bl ank nust be anal yzed after the continuing calibration
standard and before any sanpl es or storage bl anks are anal yzed.
The nethod bl ank nust be anal yzed after the initial calibration
sequence if sanples are anal yzed before the 12-hour time period
expires. A nmethod bl ank nust be anal yzed in each 12-hour tine
period in which sanples (including dilutions) and storage bl anks
froman SDG are anal yzed

12.1.2.3 A m ni mum of one storage bl ank nust be anal yzed per SDG after al

sanpl es for the SDG have been anal yzed, unless the SDG contai ns
only anpul ated Perfornmance Eval uation (PE) sanples. Analysis of a
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12.1.2. 4

12.1.3

12.1.3.1

12.1.3.2

12.1. 4

12.1.5

12.1.5.1

12.1.5.2

12.1.5.3

Exhibit D Volatiles -- Section 12

Quality Contro

storage blank is not required for SDGs that contain only anpul at ed
PE sanpl es.

The Contractor nmust denonstrate that there is no carryover from
cont am nat ed sanpl es before data from subsequent anal yses may be
used. Sanples nmay contain target conpounds at |evels exceeding
the initial calibration range or non-target conpounds at
concentrations greater than 100 pg/L, or ions froma conpound that
saturate the detector (excluding the conpound peaks in the sol vent
front). An instrunent blank nust be anal yzed i medi ately after
the contam nated sanple (also in the same purge inlet if an

aut osanpl er is used), or a sanple that neets the maxi num carryover
criteria in Section 11.4.9 nust be analyzed. For these purposes,
if the instrunent blank neets the technical acceptance criteria
for blank analysis or the sanple neets the nmaxi num carryover
criteria, the systemis considered to be uncontam nated. |If the
instrunent bl ank or sanple does not neet the criteria (i.e.

contam nated), the system nust be decontaminated. Until an
instrunent bl ank neets the bl ank technical acceptance criteria or
a sanple nmeets the maxi numcarryover criteria, any sanples

anal yzed since the original contam nated sanple will require re-
anal ysis at no additional expense to USEPA

NOTE: Only the instrunment blank which denonstrates that there was
no carryover fromthe previous sanple or the instrument blank that
denonstrates that the systemis clean (Section 12.1.5.7) nust be
reported. Instrunent blanks anal yzed during the instrunent
decontam nati on process which exceed the requirenents listed in
Section 11.4.9 do not need to be reported

Procedure for Bl ank Anal yses

Spi ke 25 nmL of reagent water with 10.0 pL of the internal standard
solution (Section 7.2.3.3), and 10.0 pL of the DMC sol ution
(Section 7.2.3.4).

Prepare and anal yze the bl anks as described in Section 10. 2.

Cal cul ations for Bl ank Anal yses
Perform data anal ysis and cal cul ati ons according to Section 11

Techni cal Acceptance Oriteria for Bl ank Anal yses

Al bl anks nust be anal yzed on a GJ M5 system neeting the 4-Brono-
fl uorobenzene (BFB), initial calibration, and continuing
calibration technical acceptance criteria, and at the frequency
described in Section 12.1. 2.

The storage bl ank nust be anal yzed on a GO M5 systemthat al so
neets the technical acceptance criteria for the nethod bl ank

The percent recovery of each of the DMCs in the blank nust be
within the acceptance wi ndows in Table D 5.
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12.1.5. 4

12.1.5.5

12.1.5.6

12.1.5.7

12.1.6

12.1.6.1

12.1.6.2

12.1.6.3

OLC03. 2

The EICP area for each of the internal standards in the blank mnust
be within the inclusive range of +40.0 percent of its response in
the nost recent continuing calibration standard anal ysi s.

The retention tine shift for each of the internal standards in the
bl ank nust be within +0.33 mnutes (20.0 seconds) of its retention
tine in the nost recent continuing calibration standard anal ysi s.

The Rel ative Retention Tinme (RRT) of each of the DMCs in the bl ank
must be within +0.06 RRT units of its relative retention time in
the nost recent continuing calibration standard anal ysi s.

The concentration of each target conmpound found in the storage and
nmet hod bl anks nust be less than its CRQL listed in Exhibit C

(Vol atiles), except for nethylene chloride and cycl ohexane which
nmust be less than 10 tines their respective CRQs, and acetone and
2-but anone, which nmust be less than two tines their respective
CRQs. The concentration of each target conpound in the
instrunent blank nust be less than its CRQ listed in Exhibit C
(Volatiles). The concentration of non-target conpounds in al

bl anks nust be less than 2.0 ug/L.

Corrective Action for Blank Anal yses

It is the Contractor's responsibility to ensure that nethod
interferences caused by contaminants in solvents, reagents,
gl assware, laboratory air, and other sanple storage and processing
hardware that |ead to discrete artifacts and/or el evated baselines

in gas chromatograns, be elimnated. |f a Contractor's bl anks
exceed the criteria in Section 12.1.5.7, the Contractor mnust
consider the analytical systemto be out of control. The source

of the contam nation nust be investigated and appropriate
corrective neasures MJST be taken and docurnented before further
sanpl e anal ysi s proceeds.

Any nethod bl ank or instrument blank that fails to nmeet the
techni cal acceptance criteria nust be re-analyzed at no additiona
cost to USEPA. Further, all sanples processed within the 12-hour
tine period with a nmethod bl ank or instrunent blank that does not
neet the blank technical acceptance criteria will require re-

anal ysis at no additional cost to USEPA

If the storage bl ank does not neet the technical acceptance
criteria for blank analyses in Sections 12.1.5.1 to 12.1.5.6,
correct system problens and re-anal yze the storage blank. [If the
storage bl ank does not neet the criteria in Section 12.1.5.7, re-
anal yze the blank to determ ne whether the contam nation occurred
during storage or during analyses. |If upon re-analysis, the
storage blank neets the criteria in Section 12.1.5.7, the problem
occurred during the analysis and the re-anal yzed storage bl ank
results must be reported. |If upon re-analysis the storage bl ank
did not nmeet the criteria in Section 12.1.5.7, the probl em
occurred during storage. The |aboratory nmanager or his/ her

desi gnee nust address the problemin the SDG Narrative and di scuss
the corrective actions inplenmented to prevent future occurrences.
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NOTE: A copy of the storage bl ank data nmust be retained by the
Contractor and be nmade avail able for inspection during on-site
| aborat ory eval uati ons.

12.2 Matrix Spike/ Matrix Spi ke Duplicate (Ms/ MsD)

12. 2.1

12.2.2

12.2.2.1

12.2.2.2

12.2.2.3

12.2.2. 4

12.2.2.5

Surmmary of MS/ MBD

In order to evaluate the effects of the sanple nmatrix on the nethod
used for volatile analysis, USEPA has prescribed a m xture of

vol atile target conpounds to be spiked into two aliquots of a sanple,
and anal yzed in accordance with the appropriate nethod, upon request.

Frequency of MS/ MBD

A M5/ MSD shal |l only be analyzed if requested by the Region
(through the Sanpl e Managenent Ofice (SMOJ)) or specified on the
Traffic Report (TR). |If requested, a matrix spike and a matrix
spi ke duplicate nust be perforned for each group of 20 field
sanples in an SDG or each SDG whichever is nobst frequent.

As part of USEPA's Quality Assurance (QA)/Quality Control (QC
program water rinsate sanples and/or field/trip blanks (field QO
may be delivered to a |laboratory for analysis. The Contractor
shal | not perform MS/MBD anal ysis on any of the field QC sanpl es.

If the USEPA Regi on requesting MS/ MSD desi gnates a sanple to be
used as an MS/MBD, then that sanple nust be used. |If there is
insufficient sanple, less than the required anount, remaining to
performan MS/MBD, then the Contractor shall choose another sanple
to performan Ms/MSD analysis. At the tine the selection is nade,
the Contractor shall notify the Region (through SMD) that
insufficient sanple was received and identify the USEPA sanple
selected for the M5/ MBD analysis. The rationale for the choice of
a sanple other than the one designated by the Region shall be
docunented in the SDG Narrati ve.

If there is insufficient sanple remaining in any of the sanples in
an SDG to performan MS/MBD, then the Contractor shall inmediately
contact SMOto informthemof the problem SMOw Il contact the
Region for instructions. The Region will either approve that no
M/ MSD is required, or require that a reduced sanpl e aliquot be
used for the MS/MBD analysis. SMOw |l notify the Contractor of
the resolution. The Contractor shall docunent the decision in the
SDG Narrati ve.

If it appears that the Regi on has requested MS/MBD analysis at a
greater frequency than specified in Section 12.2.2.1, the
Contractor shall contact SMO SMOwill contact the Region to

det erm ne whi ch sanpl es shoul d have an MS/ MBD perforned on them
SMOw Il notify the Contractor of the Region's decision. The
Contractor shall docunent the decision in the SDG Narrative. |If
this procedure is not followed, the Contractor will not be paid
for MS/MBD anal ysis performed at a greater frequency than required
by the contract.
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12.2.2.6

12.2.2.7

12.2.3

12.2.3.1

12.2.3.2

12.2. 4

12.2.4.1

12.2. 4.2

OLC03. 2

Wien a Contractor receives only Perfornmance Eval uation (PE)
sanpl e(s), no M5/ MSD shall be perfornmed within that SDG

When a Contractor receives a PE sanple as part of a larger SDG a
sanpl e other than the PE sanpl e nust be chosen for the requested
VB/ MSD anal ysi s when the Region did not designate sanples to be
used for this purpose.

Procedure for Preparing NS/ MsD

To prepare M5/ MBD sanples, add 10 pL of the matri x spi ke sol ution
(Section 7.2.3.5) to each of the 25 nL aliquots of the sanple
chosen for spiking. Process sanples according to Section 10. 2.

Di sregarding any dilutions, this is equivalent to a concentration
of 5 ug/L of each matrix spi ke conpound.

VB/ MSD sanpl es nmust be anal yzed at the sane concentration as the
nost concentrated aliquot for which the original sanple results
will be reported. Sanple dilutions nust be performed in
accordance with Section 10.2.9. Do not further dilute MS/ MsSD
sanples to get either spiked or non-spi ked anal ytes within
calibration range.

Cal cul ations for M/ MSD

Cal cul ate the concentrations of the matri x spi ke conpounds using
the same equations as used for target conpounds (Equation 6).
Cal cul ate the recovery of each matrix spi ke conpound as foll ows:

EQ 9
Matrix Spike Recovery = % ¥ 100
Wher e:
SSR = Spiked sanple result.
SR = Sanple result.
SA = Spi ke added.

Cal cul ate the Relative Percent Difference (RPD) of the recoveries
of each compound in the M5/ MSD as foll ows:

EQ 10

| ISR - MSDR|
< (SR + nspR)

RPD = x 100
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Wher e:
MBR = Matrix spi ke recovery.
MSDR = Matrix spike duplicate recovery.

Techni cal Acceptance Criteria for NS/ MSD

If requested, all M/ MSD nmust be prepared and anal yzed at the
frequency described in Section 12.2.2. Al M/ MsDs nust be

anal yzed on a GO M5 systemneeting the BFB, initial and continuing
calibration technical acceptance criteria, and the bl ank technical
acceptance criteria.

The MS/ MSD nust be anal yzed within the contract hol ding tinme.

The retention time shift for each of the internal standards in the
VB/ MSD nust be within £0.33 minutes (20 seconds) of its retention
tine in the nost recent continuing calibration standard anal ysi s.

The limts for matrix spi ke conpound recovery and RPD are given in
Table D-6. As these linits are only advisory, no further action
by the laboratory is required. However, frequent failures to neet
the limts for recovery or RPD warrant investigation by the

| aboratory, and nay result in questions from USEPA

The relative retention tine for the DMCs nust be within +0.06 RRT
units of its standard retention tine in the Continuing Calibration
St andar d.

Corrective Action for MS/ MsD
Any M5/ MBD that does not neet the technical acceptance criteria in

Sections 12.2.5.1 through 12.2.5.3 nust be re-anal yzed at no
addi tional cost to USEPA

Met hod Detection Limt (MDL) Determ nation

Before any field sanples are anal yzed under this contract, the ML
for each volatile target conpound shall be deternined on each
instrunent used for analysis. The MDLs nust be verified annually
thereafter (see Section 12.3.2 for MDL verification procedures),
until the contract expires or is termnated, or after nmjor

i nstrunent nami ntenance. Mjor instrunent maintenance includes, but
is not limted to cleaning or replacenment of the mass spectroneter
source, nass filters (e.g., quadrupole, ion trap, etc.), or electron
multiplier (or simlar device), replacenent of gas chronatographic
colum, and repl acement or overhaul of the purge and trap device.

To determ ne the MDLs, the Contractor shall run an MDL study
follow ng the procedures specified in 40 CFR Part 136. The
Contractor shall analyze the MOL sanples on each instrument used for
field sanple anal yses. MDL verification is achieved by anal yzing a
single reagent water blank spiked with each volatile target conpound
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at a concentration equal to two tines the analytical determ ned ML.
The resulting nass spectra of each target conpound nust neet the
qualitative identification criteria outlined in Sections 11.1.1
through 11.1.4.3

12.3.3 The determ ned concentration of the MOL nust be |ess than the CRQ..

12.3.4 Al docunentation for the MOL studies shall be nmintained at the
| aboratory and provi ded to USEPA upon witten request.
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14.0

14.1

14.2

15.0

15.1

16.0
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METHOD PERFORVANCE
Not appl i cabl e.
POLLUTI ON PREVENTI ON

Pol | uti on prevention enconpasses any techni que that reduces or
elimnates the quantity or toxicity of waste at the point of generation.
Nurer ous opportunities for pollution prevention exist in |aboratory
operation. USEPA has established a preferred hierarchy of environnental
nmanagenent techni ques that places pollution prevention as the managenent
option of first choice. Wenever feasible, |aboratory personnel shoul d
use pollution prevention techniques to address their waste generation.
Wien wastes cannot be feasibility reduced at the source, USEPA
recomends recycling as the next best option.

For information about pollution prevention that nay be applicable to

| aboratories and research institutions, consult Less is Better:
Laboratory Chem cal Managenent for WAste Reduction, available fromthe
Anerican Chem cal Society's Department of Governnent Rel ations and

Sci ence Policy, 1155 16th Street, N W, Wshington D.C, 20036, (202)
872-4477.

WASTE MANAGEMENT

USEPA requires that |aboratory waste nanagenent practices be conducted
consistent with all applicable rules and regul ati ons. USEPA urges

| aboratories to protect the air, water, and land by mini m zing and
controlling all rel eases fromhoods and bench operations, conplying with
the letter and spirit of any sewer discharge permts and regul ations,
and by complying with all solid and hazardous waste regul ati ons,
particularly the hazardous waste identification rules and | and di sposal
restrictions. For further information on waste managenent, consult The
Wast e Managenent Manual for Laboratory Personnel, available fromthe
Anerican Chemcal Society at the address listed in Section 14.2.

REFERENCES

Not appl i cabl e.
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17.0  TABLES/ DI AGRAVS/ FLONCHARTS

TABLE D-1 BFB KEY | ONS AND ABUNDANCE CRI TERI A

Mass Il on Abundance Criteria
. _______________________________________________________________________________________________________________________|

50 8.0 - 40.0 percent of nass 95

75 30.0 - 66.0 percent of nass 95

95 base peak, 100 percent rel ative abundance
96 5.0 - 9.0 percent of mass 95 (see note)
173 less than 2.0 percent of nass 174

174 50.0 - 120.0 percent of nass 95

175 4.0 - 9.0 percent of nass 174

176 93.0 - 101.0 percent of mass 174

177 5.0 - 9.0 percent of nmss 176

NOTE: Al ion abundances nust be normalized to miz 95, the nom nal
base peak, even though the ion abundance of mz 174 may be up to 120
percent that of mlz 95
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TABLE D-2
TECHNI CAL ACCEPTANCE CRI TERIA FCR | NI TI AL AND CONTI NUI NG
CALI BRATI ON FOR VCOLATI LE ORGANI C COVPOUNDS

Vol atile M ni num Maxi mum Maxi mum
Conpound RRF 9YRSD o%i ff
.__________________________________________________________________________________________________________________________________________________|

Di chl or odi f1 uor onet hane 0. 010 none none
Chl or onet hane 0. 010 none none
Vi nyl chloride 0. 100 30.0 +30.0
Br onorret hane 0. 100 30.0 +30.0
Chl or oet hane 0. 010 none none
Tri chl or of | uor oret hane 0. 010 none none
1, 1- D chl or oet hene 0. 100 30.0 +30.0
1,1,2-Trichloro-1,2,2-trifluoroet hane 0. 010 none none
Acet one 0. 010 none none
Carbon di sul fide 0. 010 none none
Met hyl Acetate 0. 010 none none
Met hyl ene chl ori de 0. 010 none none
trans-1, 2- D chl or oet hene 0. 010 none none
Met hyl tert-Butyl Ether 0. 010 none none
1, 1- D chl or oet hane 0. 200 30.0 +30.0
ci s-1, 2-Di chl or oet hene 0. 010 none none
2- But anone 0. 010 none none
Br onochl or onet hane 0. 050 30.0 +30.0
Chl orof orm 0. 200 30.0 +30.0
1,1, 1-Trichl or oet hane 0. 100 30.0 +30.0
Cycl ohexane 0. 010 none none
Carbon tetrachl ori de 0. 100 30.0 +30.0
Benzene 0. 400 30.0 +30.0
1, 2-Di chl or oet hane 0. 100 30.0 +30.0
Tri chl or oet hene 0. 300 30.0 +30.0
Met hyl cycl ohexane 0. 010 none none
1, 2-Di chl or opr opane 0. 010 none none
Br onodi chl or onet hane 0. 200 30.0 +30.0
ci s-1, 3-Di chl or opr opene 0. 200 30.0 +30.0
4- Met hyl - 2- pent anone 0. 010 none none
Tol uene 0. 400 30.0 +30.0
trans-1, 3-D chl or opr opene 0. 100 30.0 +30.0
1,1, 2-Trichl or oet hane 0. 100 30.0 +30.0
Tet rachl or oet hene 0. 100 30.0 +30.0
2- Hexanone 0. 010 none none
Di br onochl or onet hane 0. 100 30.0 +30.0
1, 2- D br onoet hane 0. 100 30.0 +30.0
Chl or obenzene 0. 500 30.0 +30.0
Et hyl benzene 0. 100 30.0 +30.0
Xyl ene (total) 0. 300 30.0 +30.0
Styrene 0. 300 30.0 +30.0
Br onof orm 0. 050 30.0 +30.0
| sopr opyl benzene 0. 010 none none
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Exhibit D Volatiles — Section 17
Tabl es/ Di agrans/ Fl owcharts (Con’t)

TABLE D-2
TECHNI CAL ACCEPTANCE CRI TERIA FCR | NI TI AL AND CONTI NUI NG
CALI BRATI ON FOR VOLATI LE ORGANI C COVPOUNDS ( Con’ t)

Vol atile M ni num Maxi mum Maxi mum
Conpound RRF %=SD % ff
1,1, 2, 2-Tetrachl or oet hane 0. 100 30.0 +30.0
1, 3-Di chl or obenzene 0. 400 30.0 +30.0
1, 4- D chl or obenzene 0. 400 30.0 +30.0
1, 2-Di chl or obenzene 0. 400 30.0 +30.0
1, 2- Di br ono- 3- chl or opr opane 0. 010 none none
1, 2, 4-Tri chl or obenzene 0. 200 30.0 +30.0
1, 2, 3-Tri chl orobenzene 0. 200 30.0 +30.0
DEUTERATED MONI TORI NG COVPOUNDS

Vi nyl Chloride-d3 0. 010 none none
Chl or oet hane- d5 0. 010 none none
1, 1- Di chl or oet hene-d2 0. 010 none none
2- But anone- d5 0. 010 none none
Chl orof ormd 0. 010 none none
1, 2- Di chl or oet hane- d4 0. 010 none none
Benzene- d6 0. 010 none none
1, 2- Di chl or opr opane- d6 0. 010 none none
Tol uene- d8 0. 010 none none
trans-1, 3- D chl or opr opene- d4 0. 010 none none
2- Hexanone- d5 0. 010 none none
Bronof ormd 0. 010 none none
1,1, 2, 2- Tet rachl or oet hane-d2 0. 010 none none
1, 2- Di chl or obenzene- d4 0. 010 none none
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TABLE D-3

Exhibit D Volatiles -- Section 17

VOLATI LE TARGET COVPOUNDS AND DEUTERATED MONI TORI NG COVPOUND ( DMVO)
W TH CORRESPONDI NG | NTERNAL STANDARDS FOR QUANTI TATI ON

Tabl es/ D agrans/ Fl oncharts (Con’t)

1, 4-Di f | uor obenzene

Di chl or odi f | uor orret hane
Chl or onet hane

Vinyl Chloride

Br ononet hane

Chl or oet hane

Tri chl or of | uor onet hane

1, 1- D chl or oet hene

Chl or obenzene- d5

1,1, 1-Tri chl or oet hane
Cycl ohexane

Carbon Tetrachl ori de
Benzene

Tri chl or oet hene

Met hyl cycl ohexane

1, 2- D chl or opr opane

1, 4-Di chl or obenzene- d4

Br omof or m

1, 3-Di chl or obenzene

1, 4- Di chl or obenzene

1, 2- Di chl or obenzene

1, 2- D br ono- 3- chl or opr
1,2, 4-Trichl or obenzene

1, 2, 3-Tri chl or obenzene

opane

1,1,2-Trichloro-1, 2, 2- Br onodi chl or orret hane 1, 2- Di chl or obenzene-d4 (DMVO)
trifluoroethane
Acet one ci s-1, 3-Di chl or opr opene Bronmof orm d ( DMO)
Carbon Disul fide 4- Met hyl - 2- pent anone
Met hyl Acetate Tol uene
Br onochl or onet hane trans-1, 3- D chl or opr opene
Met hyl ene Chl ori de 1,1, 2-Trichl or oet hane
trans- 1, 2- Di chl or oet hene Tet rachl or oet hene
Met hyl tert-Butyl Ether 2- Hexanone
1, 1- D chl or oet hane Di br onochl or onet hane
ci s-1, 2-Di chl or oet hene 1, 2- Di br onoet hane
2- But anone Chl or obenzene
Chl or of orm Et hyl benzene
1, 2- Di chl or oet hane Xyl enes (total)
Vi nyl Chloride-d3 (DVO) Styrene
Chl or oet hane- d5 (DMC) | sopr opyl benzene
1, 1- D chl or oet hene-d2 (DMC) 1,1, 2, 2- Tetrachl or oet hane
2- But anone- d5 ( DVO) Benzene- d6 ( DVC)
Chl orof orm d ( DMO) 1, 2- D chl or opr opane-
dé (DMVO)
1, 2- Di chl or oet hane-d4 (DVO) trans-1, 3- D chl or opr opene-
d4 (DMVO)
Tol uene- d8 (DMC)
2- Hexanone- d5 ( DVO)
1,1, 2, 2- Tetrachl or oet hane-
d2 (DMO)
D- 55/ VOA OLQ03. 2



Exhibit D Volatiles -- Section 17
Tabl es/ Di agrans/ Fl owcharts (Con’t)

TABLE D-4
CHARACTERI STI C | ONS FOR VOLATI LE TARGET COVPQUNDS

Primary
Quantitation Secondary

Tar get Conpound lon I on(s)
Di chl or odi f1 uor onet hane 85 87
Chl or onet hane 50 52
Vi nyl chloride 62 64
Br onorret hane 94 96
Chl or oet hane 64 66
Tri chl or of | uor orret hane 101 103
1, 1- D chl or oet hene 96 61, 63
1,1,2-Trichloro-1,2,2-trifluoroet hane 101 85, 151
Acet one 43 58
Carbon di sul fide 76 78
Met hyl Acetate 43 74
Met hyl ene chl ori de 84 49, 86
trans-1, 2- D chl or oet hene 96 61, 98
Met hyl tert-Butyl Ether 73 43, 57
1, 1- D chl or oet hane 63 65, 83
ci s-1, 2-D chl or oet hene 96 61, 98
2- But anone 43* 72
Chl orof orm 83 85
Br onochl or onet hane 128 49, 130, 51
1,1, 1-Trichl or oet hane 97 99, 61
Cycl ohexane 56 69, 84
Carbon Tetrachl ori de 117 119
Benzene 78 -
1, 2- D chl or oet hane 62 98
Tri chl or oet hene 95 97, 132, 130
Met hyl cycl ohexane 83 55, 98
1, 2-Di chl or opr opane 63 112
Br onodi chl or onet hane 83 85, 127
ci s-1, 3-Di chl or opr opene 75 77
4- Met hyl - 2- pent anone 43 58, 100
Tol uene 91 92
trans-1, 3-D chl or opr opene 75 77
1,1, 2-Tri chl or oet hane 97 83, 85, 99,

132, 134
Tet rachl or oet hene 164 129, 131, 166
2- Hexanone 43 58, 57, 100
Di br onochl or onet hane 129 127
1, 2- D br onoet hane 107 109, 188
Chl or obenzene 112 77, 114
Et hyl benzene 91 106
Xyl ene (total) 106 91
Styrene 104 78
Br onof orm 173 175, 254

*mz 43 is used for quantitati on of 2-Butanone, but mlz 72 nust be present for
positive identification.
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TABLE D-4

Exhibit D Volatiles -- Section 17
Tabl es/ D agrans/ Fl oncharts (Con’t)

CHARACTERI STI C | ONS FOR VOLATI LE TARGET COVPOUNDS (Con’ t)

Primry

Quantitation Secondary
Anal yte lon lon(s)
| sopr opyl benzene 105 120, 77
1,1, 2, 2-Tetrachl or oet hane 83 85, 131
1, 3-Di chl or obenzene 146 111, 148
1, 4- D chl or obenzene 146 111, 148
1, 2- Di chl or obenzene 146 111, 148
1, 2- Di br ono- 3- Chl or opr opane 75 157, 155
1, 2, 4-Tri chl or obenzene 180 182, 145
1, 2, 3-Tri chl or obenzene 180 182, 145
Deut er at ed Moni toring Conpounds
Vinyl Chloride-d3 65 67
Chl or oet hane- d5 69 71, 51
1, 1- D chl or oet hene-d2 63 98, 65
2- But anone-d5 46 77
Chl orof ormd 84 86, 47, 49
1, 2- D chl or oet hane- d4 65 67, 51
Benzene- d6 84 82, 54, 52
1, 2- D chl or opr opane- d6 67 65, 46, 42
Tol uene- d8 98 100, 42
trans-1, 3- D chl or opr opene- d4 79 81, 42
2- Hexanone- d5 63 46
Br onof orm d 174 172
1,1, 2, 2- Tetrachl or oet hane-d2 84 86
1, 2- Di chl or obenzene- d4 152 150
I nternal Standards
1, 4- D chl or obenzene- d4 152 115, 150
1, 4- Di f | uor obenzene 114 63, 88
Chl or obenzene- d5 117 82, 119
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Exhibit D Volatiles -- Section 17
Tabl es/ Di agrans/ Fl owcharts (Con’t)

TABLE D-5
DEUTERATED MONI TORI NG COVPOUND RECOVERY LIM TS

Per cent
Conpound Recovery Limts
Vi nyl Chloride-d3 49- 138
Chl or oet hane- d5 60- 126
1, 1- D chl or oet hene- d2 65- 130
2- But anone- d5 42-171
Chl orof ormd 80- 123
1, 2- Di chl or oet hane- d4 78-129
Benzene- d6 78-121
1, 2- D chl or opr opane- d6 84-123
Tol uene- d8 77-120
trans-1, 3- D chl or opr opene- d4 80- 128
2- Hexanone- d5 37-169
Bronmof orm d 76-135
1,1, 2, 2- Tetrachl or oet hane- d2 75- 131
1, 2- D chl or obenzene- d4 50- 150

NOTE: The recovery limts for any of the conpounds |isted above may
be expanded at any tine during the period of performance if USEPA
determines that the limts are too restrictive.

TABLE D-6
MATRI X SPI KE RECOVERY AND
RELATI VE PERCENT DI FFERENCE LI M TS

Conpound % Recovery RPD
1, 1- D chl or oet hene 61- 145 14
Benzene 76-127 11
Tri chl or oet hene 71-120 14
Tol uene 76- 125 13
Chl or obenzene 75- 130 13
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1.0

1.1

1.2

1.3

Exhibit D Semvolatiles --

Section 1

Scope and Application

SCOPE AND APPLI CATI ON

The anal ytical method that follows is designed to anal yze water sanples
containing | ow concentrations of the semvolatile conpounds |isted on
the Target Conpound List (TCL) in Exhibit C. The najority of the
sanpl es are expected to be fromdrinking water and wel |/ ground

wat er / aqueous type sources around Superfund sites. The method is based
upon the semvolatile nmethod contained in the Contract Laboratory
Program (CLP) Statement of Wrk, “Organic Analysis, Milti-Mdia, Milti-
Concentration Anal yses”. The analytical nethod includes the use of
Deut erated Monitoring Conmpounds (DMC) for precision and accuracy
assessmnent .

Benzal dehyde, Acet ophenone, Caprolactam 1,1'-Biphenyl, Atrazine, and
1, 2, 4, 5-Tetrachl or obenzene have been added to the TCL

Probl ens have been associated with the follow ng conmpounds anal yzed by
t hi s net hod:

. 3, 3' - Di chl orobenzi di ne and 4-chl oroaniline may be subject to
oxi dative | osses during solvent concentration

. Hexachl or ocycl opent adi ene is subject to thermal deconposition in the
inlet of the Gas Chronmatograph (GC), chem cal reactions in acetone
sol ution, and phot ocheni cal deconposition.

. N-ni t r osodi phenyl am ne deconposes in the gas chromat ographic inlet
form ng di phenyl am ne and, consequently, nay be detected as
di phenyl am ne

. Due to the lower quantitation limts required by this nethod, extra
cauti on nmust be exerci sed when identifying conpounds.

D- 5/ sV
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Exhibit D Semvolatiles -- Sections 2 & 3
Sunmmary of Met hod

2.0

2.1

2.2

2.3

3.0

SUMVARY OF METHCOD

A one liter aliquot of sanple is acidified to pH 2.0 and extracted with
net hyl ene chl oride using a continuous liquid-liquid extractor.
Separatory funnel extraction is not permtted. The nethylene chloride
extract is dried with sodiumsulfate and concentrated to a volune of 1.0
mlliliter (m). The extract is injected onto a Gas Chronat ograph (GO
capillary colum. The GCis tenperature programed to separate the

sem vol atil e conpounds, which are then detected with a Mass Spectroneter
(MB).

Deuterated Monitoring Conpounds (DMCs) and internal standards are added
to all sanples, standards, requested Matrix Spike/ Matrix Spi ke
Duplicate(s) (MS/MSD) and bl anks. The target conpounds and DMCs are
identified in the sanples and bl anks by anal yzi ng standards that contain
all target conpounds, DMCs, and internal standards under the sane
conditions and conparing resultant nass spectra and GC retention tines.
A Rel ative Response Factor (RRF) is established for each target conpound
and DMC during the initial and continuing calibrations by conparing the
mass spectra response fromthe Extracted lon Current Profile (EICP) for
the prinmary quantitation ion produced by that conpound to the mass
spectra response for the primary quantitation ion produced by the

associ ated internal standard conmpound. Each identified target conpound
and DMC is quantitated by comparing the instrument response for the
conmpound in the sanple, standard, requested M5/ MSD or blank with the
instrunent response of the associated internal standard, while taking
into account the RRF fromthe nost recent md-point calibration, the
sanpl e volune, and any sanple dilutions.

Non-target conpounds are identified by conmparing the resultant mass
spectra fromthe non-target conpounds to nass spectra contained in the
NI ST/EPA/NIH (May 1992 rel ease or later) and/or Wley (1991 rel ease or
later) or equivalent mass spectral library. Non-target conpounds are
quantitated by conparing the mass spectra response fromthe
Reconstructed | on Chromatogram (RIC) for the non-target conpound peaks
to the mass spectra response produced by the nearest internal standard.
An RRF of 1 is assumed.

DEFI NI TI ONS

See Exhibit Gfor a conplete list of definitions.
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4.0

5.0

Exhibit D Semvolatiles -- Sections 4 &5
Interferences

I NTERFERENCES

Contaminants in solvents, reagents, glassware, and other sanple
processing hardware nay cause nethod interferences such as discrete
artifacts and/or el evated baselines in the Reconstructed |on
Chromatogram (RIC) profiles. Al of these naterials nust be routinely
denonstrated to be free frominterferences under the conditions of the
anal ysis by running | aboratory nmethod bl anks. Matrix interferences may
be caused by contam nants that are coextracted fromthe sanple. The
extent of matrix interferences will vary considerably fromsource to
source

SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely determ ned; however, each chem cal should be treated
as a potential health hazard. Exposure to these reagents should be
reduced to the | owest possible level. The |aboratory is responsible for
mai ntaining a current awareness file of OSHA regul ati ons regardi ng the
saf e handling of the chemcals specified in this nethod. A reference
file of data handling sheets should be nade available to all personne
involved in these anal yses. Specifically, concentrated sulfuric acid
presents sonme hazards and is nmoderately toxic and extrenely irritating
to skin and nucous nenbranes. Use these reagents in a fume hood
whenever possible and if eye or skin contact occurs flush with |arge
volumes of water. Always wear safety glasses or a shield for eye
protection, protective clothing, and observe proper nixing when working
with these reagents.

D-7/ sV OLC03. 2



Exhibit D Semvolatiles -- Section 6
Equi prrent and Suppl i es

6.0

EQU PMENT AND SUPPLI ES

Brand nanes, suppliers, catalog and part nunbers are for illustrative
purposes only. No endorsenent is inplied. Equivalent performance may
be achi eved usi ng equi pnent and supplies other than those specified
here, but denmonstration of equival ent performance neeting the
requirenents of this Statenent of Wirk is the responsibility of the
Contractor. The Contractor shall document any use of alternate

equi pnent or supplies in the SDG Narrative.

d asswar e

Continuous liquid-liquid extractors - Equipped with PTFE or gl ass
connecting joints and stopcocks requiring no lubrication

(Her shberg- Wl f Extractor-Ace G ass Conpany, Vineland, NJ, P/N
6841- 10 or equival ent) or Hydrophobi c Menbrane-based Extractor
(Accel erated One Step™ Extractor, Corning series 3195 or

equi val ent) .

Drying colum - 19 millinmeter (mm) |ID chromatographic colum wth
coarse frit (substitution of a small pad of Pyrex pre-extracted gl ass
wool for the frit will prevent cross contamnation of sanple
extracts).

Kuder na- Dani sh Appar at us

.1 Concentrator tube - Kuderna-Danish, 10 mlliliter (m), graduated

(Kontes, Vineland, NJ, K-570050-1025 or equivalent).

.2 Evaporation flask - Kuderna-Dani sh, 500 nL (Kontes K-570001 -0500

or equivalent). Attach to concentrator tube with springs.

.3 Snyder col umm - Kuder na- Dani sh, Three-ball nmacro (Kontes K-50300-

0121 or equivalent).

.4 Snyder col umtmm - Kuder na- Dani sh, Two-ball mcro (Kontes K-569001-

0219 or equivalent).
Vials - Anmber glass, 2 nL capacity with PTFE-lined screw cap.
Syringes - 0.2 nL, 0.5 nL, 10 nL volunmes with Luerl ock.

M cro-syringes - 10 mcroliter (pL) and larger, 0.006 inch (0.15 nm
I D needl e.

Gases - Helium N trogen, ultra pure grade.
Gas-line Tubing - Stainless steel or copper tubing.

Silicon Carbide Boiling Chips - Approxi mately 10/40 nesh. Heat to 400°C
for 30 minutes or Soxhlet extract with nmethylene chloride. PTFE boiling
chips solvent rinsed prior to use are acceptabl e.

Water Bath - Heated, with concentric ring cover, capable of tenperature
control. To prevent the release of solvent fumes into the |aboratory,
the bath nust be used in a hood.

Bal ance - Anal ytical, capable of accurately weighing +0.0001 grans (Q).
The bal ances nust be calibrated with class S weights or known reference
wei ghts once per each 12-hour workshift. The bal ances nust be
calibrated with class S weights at a m nimumof once a nonth. The

bal ances nmust al so be annual |y checked by a certified technician.
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6.8

6.9

6. 10

6.10.1

6.10. 2

6.10. 2.

6. 10. 2.

6.10. 2.

Exhibit D Semvol atiles --
Equi prrent and Supplie

Ni trogen Evaporation Device - Equipped with a water bath that can be
mai ntai ned at 35°C to 40°C. To prevent the rel ease of solvent funes
into the laboratory, the nitrogen evaporati on device nust be used in a
hood. The N-Evap by O ganonmation Associates, Inc. South Berlin, MA (or
equi valent) is suitable.

pH Meter - Wth a conbination glass electrode, calibrated according to
manuf acturer's instructions. The pH nmeter shall be calibrated before
each use.

pH Paper - |ncluding narrow range capable of neasuring a pH of 2.
Gas Chromat ogr aph/ Mass Spectroneter (GO M)

Gas Chromat ograph - The gas chromat ograph system nmust be capabl e of
tenperature progranm ng and have a flow controller that nmaintains a
constant colum flow rate throughout the tenperature program The
system nmust be suitable for splitless injection and have all required
accessories including syringes, analytical colums, and gases. Al
GC carrier gas lines nust be constructed fromstainless steel or
copper tubing. Non-polytetrafluoroethylene (PTFE) thread seal ants,
or flow controllers with rubber conponents are not to be used.

Gas Chromat ography Colum - Mnimumlength 30 neters (n) x 0.25
mllimeter (m) ID (or 0.32 nm) bonded- phase silicon coated fused
silica capillary colum DB-5 (J&W Scientific); RTx-5 (Restek); SPB-5
(Supel co); AT-5 (Alltech); HP-5 (Hew ett-Packard); CP-Sil 8CB
(Chronpack); 007-2 (Quadrex); BP-5 (SGE); or equivalent. Note that
this is a mninumrequirenment for colum length. Longer colums nmay
be used. Although a filmthickness of 1.0 micron is reconmrended
because of its larger capacity, a filmthickness of 0.25 mcron nay
be used. A description of the GC columm used for analysis shall be
provided in the SDG Narrati ve.

1 A capillary colum is considered equivalent if:

. The col umm does not introduce contam nants which interfere
with the identification and quantitation of the conpounds
listed in Exhibit C (Semvolatiles).

. The anal ytical results generated using the colum neet the
initial and continuing calibration technical acceptance
criterialisted in the SON and the Contract Required
Quantitation Linmits (CRQs) listed in Exhibit C
(Sem vol atiles).

. The col um can accept up to 120 nanograns (ng) of each
compound listed in Exhibit C (Sem volatiles) without becom ng
over | oaded.

. The colum provides equal or better resolution of the
conmpounds listed in Exhibit C (Senivolatiles) than the col ums
listed in Section 6.10.2.

2 As applicable, follow manufacturer's instructions for use of its
product .
3 The Contractor nust namintain docunmentation that the alternate

colum net the criteria in Section 6.10.2.1. The m ni num
docunentation is as foll ows:
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Exhibit D Semvolatiles -- Section 6
Equi prrent and Supplies (Con't)

6.10.2.3.1

6.10.2.3.2

6.10.2. 4

6.10.2.5

6.10.2.6

6.10.3

6.10.4

OLC03. 2

Manuf act urer provi ded i nformation concerning the perfornmance
characteristics of the col um.

Reconstructed | on Chromatograns (Rl Cs) and data systemreports
generated on the GO/ M5 used for CLP anal yses:

. From bl anks whi ch denonstrate that there are no
contam nants which interfere with the semvolatile analysis
when using the alternate col um;

. For initial calibration standards anal yzed using the
al ternate col um;

. For continuing calibration standards anal yzed using the
alternate col um.

Based on the Contractor generated data described in Section
6.10.2.3.2, the Contractor nmust conplete a witten conparison and
revi ew signed by the Laboratory Manager certifying that:

. The col um perfornmance neets the technical acceptance criteria
in Sections 9.3.5 and 9.4.5.

. The low point initial calibration standard anal ysis has
adequate sensitivity to neet the semvolatile CRQs.

. The high point initial calibration standard anal ysis was not
over | oaded.
. The col umm does not introduce contam nants which interfere

with the identification and/or quantitation of conpounds
listed in Exhibit C (Semvolatiles).

The document ation nust be made avail able to USEPA during on-site
| aboratory eval uations or sent to USEPA upon request of the
Contract Laboratory Program Project Officer (CLP PO or the
Organi c Program Manager at Anal ytical Operations/Data Quality
Center (AQQ).

PACKED COLUMNS CANNOT BE USED.

Mass Spectroneter - The mass spectrometer nust be capabl e of scanning
from35 to 500 atonmic mass units (amu) every 1 second or |ess,
utilizing 70 volts (nomnal) electron energy in the el ectron inpact

i oni zation node and producing a mass spectrum which neets all the
decaf | uorot ri phenyl phosphi ne (DFTPP) GO/ M5 per f ormance check

techni cal acceptance criteria (Table D-1) when 50 ng of DFTPP is
injected through the GC inlet. To ensure sufficient precision of
nass spectral data, the M5 scan rate nust allow acquisition of at

|l east five spectra while a sanple conpound elutes fromthe GC. The
GC/ M5B system nust be in a roomwhose atnosphere is denonstrated to be
free of all potential contam nants which will interfere with the

anal ysis. The instrunment nust be vented outside the facility or to a
trappi ng system which prevents the rel ease of contaninants into the
instrunent room

GO MBS interface - any GO Ms interface which provi des acceptabl e
sensitivity at CRQLs. GO/ MS interfaces constructed of all-glass or
glass-lined naterials are reconmended. d ass can be deactivated by
sil ani zi ng with dichl orodi met hyl si | ane.
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Data system - a conputer systemnust be interfaced to the nass
spectronmeter that allows the continuous acquisition and storage on
machi ne-readabl e nedi a, of all mass spectra obtained throughout the
duration of the chromatographic program The conputer nmust have
software that allows searching any GO MS data file for ions of a
speci fied mass and plotting such ion abundance versus time or scan
nunber. This type of plot is defined as an Extracted | on Current
Profile (EICP). Software nust also be available that all ows
integrating the abundance in any ElCP between specified time or scan
nunmber limts. A so, for the non-target conpounds, software must be
avail able that allows for the conparison of sanple spectra agai nst
reference library spectra. The N ST/EPA/NIH (May 1992 rel ease or
later) and/or Wley (1991 release or later), or equivalent mass
spectral library shall be used as the reference library. The
operational data systemnust be able to flag all data files that have
been edited manual ly by | aboratory personnel.

Magneti c tape storage device - nust be capable of recording data and
suitable for long-term off-line storage of GJ MS data.
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7.0

7.1

aLCco3

REAGENTS AND STANDARDS
Reagent s

Reagents shall be dated with the receipt date and used on a first-in,
first-out basis. The purity of the reagents shall be verified before
use.

Reagent water - defined as water in which no senivolatile target

conmpound i s observed at or above the Contract Required Quantitation
Limt (CRQL) listed in Exhibit C for that conpound and in which no
non-target conpound is observed at or above 10 micrograns per liter

(Mg/L).

.1 Reagent water may be generated by passing tap water through a

carbon filter bed containing about 453 grams (g) (1 |b) of
activated carbon (Cal gon Corp., Filtrasorb-300 or equivalent).

.2 Reagent water may be generated using a water purification system

(M11ipore Super-Q or equivalent).

Sol vents - Acetone, nethanol, nethylene chloride, isooctane, 2-
propanol, toluene. Pesticide quality or equivalent.

Sodium sulfate - (ACS) Granular or powdered, anhydrous (J.T. Baker
anhydrous powder, catal og #73898, J.T. Baker anhydrous granul ar
#3375, or equivalent). Purify by heating at 400°C for four hours in
a shallow tray, cool in a desiccator, and store in a glass bottle.
CAUTI ON: An open contai ner of sodiumsulfate nay becone contam nated
during storage in | aboratory.

Sul furic acid solution (1:1) - slowy add 50 mlliliters (mL) of
concentrated H,SO, (Sp. G. 1.84; 36N to 50 nL of reagent water.

St andar ds

The Contractor must provide all standard solutions to be used with this
contract. These standards may be used only after they have been
certified according to the procedure in Exhibit E. The Contractor mnust
be able to verify that the standards are certified. Mnufacturer's
certificates of analysis nust be retained by the Contractor and
presented upon request.

St ock Standard Sol utions

St ock standard sol uti ons nay be purchased or prepared using the
foll owi ng procedure.

.1 Accurately wei gh about 0.0100 g of pure material. Dissolve the

material in nmethylene chloride or another suitable solvent and
dilute to volune in a 10 nL volunetric flask. Larger volunmes nay
be used at the conveni ence of the anal yst.

.2 When conpound purity is assayed to be 97 percent or greater, the

wei ght may be used without correction to calculate the
concentration of the stock solution. |f the conpound purity is
assayed to be | ess than 97 percent, the weight nust be corrected
when cal cul ati ng the concentration of the stock solution

.3 Fresh stock standards nust be prepared once every twel ve nont hs

or sooner, if standards have degraded or concentrated. Stock
standards nust be checked for signs of degradation or
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concentration just prior to preparing secondary dilution and
wor ki ng standards fromthem

Secondary Dilution Standards

Usi ng stock standards, prepare secondary dilution standards in
nmet hyl ene chl oride that contain the conpounds of interest either
singly or m xed together.

Fresh secondary dilution standards nust be prepared once every
twel ve months, or sooner, if standards have degraded or
concentrated. Secondary dilution standards nust be checked for
signs of degradation or concentration just prior to preparing
wor ki ng standards fromthem

Wor ki ng St andar ds

Deut erat ed Monitoring Conpound (DMC) Standard Spiking Sol ution

Prepare a DMC standard spi king solution that contains the
foll owi ng conpounds at concentrati ons shown in nethanol:

Concentration

DMC g/l
Phenol - d5 40
bi s- (2- Chl oroet hyl ) et her-d8 40
2- Cnhl or ophenol - d4 40
4- Met hyl phenol - d8 40
N trobenzene- d5 40
2-Ni trophenol - d4 40
2, 4- D chl or ophenol -d3 40
4- Chl or oani | i ne-d4 40
Di net hyl pht hal at e- d6 40
Acenapht hyl ene- d8 40
4- N t rophenol - d4 40
Fl uor ene-d10 40
4, 6- Di ni tro-net hyl phenol -d2 40
Ant hr acene- d10 40
Pyrene-d10 40
Benzo( a) pyrene-d12 40

DMC standards are added to all sanples, blanks, requested
Mat ri x Spi ke/ Matrix Spi ke Duplicate(s) (MS/ MSD), and
calibration solutions. The DMC standard spiking sol ution rust
be prepared every twelve nonths or sooner if the solution has
degraded or concentrat ed.

Mat ri x Spi ki ng Sol ution

The matrix spiking solution consists of the foll ow ng:

Bases/Neutral s Aci ds

Acenapht hene Pent achl or ophenol
2,4-Dini trotol uene Phenol

Pyrene 2- Chl or ophenol

NN troso-di - n- propyl am ne 4- Chl or o- 3- net hyl phenol

4- N t rophenol

Prepare a spi king solution that contains each of the

base/ neutral conpounds above at 20 micrograns per mlliliter
(Zg/m) in methanol and the acid conmpounds at 80 Zg/nL in
nmet hanol .
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7.2.3.2.3

7.2.3.5.2

OLC03. 2

The matrix spiking solution nmust be prepared every twel ve
nmont hs or sooner if the solution has degraded or concentrated

I nstrunment Perfornmance Check Sol ution--DFTPP

Prepare a 50 nanogranms per microliter (ng/pL) solution of

decaf | uorot ri phenyl phosphi ne (DFTPP) in methyl ene chloride. The
DFTPP sol ution nmust be prepared fresh once every twelve nonths or
sooner if the solution has degraded or concentrated.

Initial and Continuing Calibration Solutions

Five initial calibration standard solutions are required for
all target conpounds and DMCs. Standard concentrations of 5,
10, 20, 50, and 80 ng/pL are required for the DMCs and all but
seven of the target conpounds. The seven conpounds: 2, 4-

di ni trophenol, 2,4,5-trichlorophenol, 2-nitroaniline, 3-
nitroaniline, 4-nitroaniline, 4-nitrophenol, and 4, 6-dinitro-2-
nmet hyl phenol require calibration at 20, 50, 80, 100, and 120
ng/ pL.

To prepare a calibration standard sol ution, add an appropriate
vol ume of secondary dilution standard to nethylene chloride in
a volunetric flask. Dilute to volune with nethyl ene chloride

The 20 ng/puL initial calibration solution (80 ng/puL for the
seven conpounds listed in Section 7.2.3.4.1) is the continuing
calibration solution.

The five initial calibration solutions nmust be prepared fresh
bef ore use. The continuing calibration standard sol ution mnust
be prepared weekly or sooner if the solution has degraded or
concentr at ed.

Internal Standard Spi king Sol ution

Prepare an internal standard spi king solution in nethyl ene
chloride or another suitable solvent that contains 1,4

di chl or obenzene-d,, napht hal ene-dg, acenapht hene-d,
phenant hr ene-d;o, chrysene-d;,, and peryl ene-d;, at 2000 ng/ pL.
It may be necessary to use 5 to 10 percent toluene in this
solution and a few nminutes of ultrasonic mxing in order to
di ssolve all the constituents

NOTE: For automated systens using an injection volunme of |ess
than 10 pL, the internal standard solution nay need to be
prepared at a different concentration

The internal standard spiking solution nmust be prepared every
twel ve nonths or sooner if the solution has degraded or
concentr at ed.

Anpul ated Standard Extracts

Standard sol utions purchased froma chem cal supply house as

anmpul ated extracts in glass vials nay be retained and used until the
expiration date provided by the manufacturer. |f no nanufacturer's
expiration date is provided, the standard sol uti ons as anpul ated
extracts nmay be retained and used for 2 years fromthe preparation
date. Standard sol utions prepared by the Contractor which are

imredi ately anpulated in glass vials may be retained for 2 years from
preparation date. Upon breaking the glass seal, the expiration tines
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listed in Sections 7.2.1to 7.2.3.5 will apply. The Contractor is
responsi bl e for assuring that the integrity of the standards has not
degraded (Section 7.2.5.5).

Storage of Standard Sol utions

Store the stock and secondary standard solutions at 4°C (£2°C) in
PTFE-1i ned screw cap anber bottles.

Store the working standard solutions at 4°C (+2°C) in PTFE-1ined
screw cap anber bottles.

Protect all standards fromlight.
Sanpl es, sanple extracts, and standards rnust be stored separately.

The Contractor is responsible for maintaining the integrity of
standard solutions and verifying prior to use. Storage of
standard solutions in the freezer may cause sonme conpounds to
precipitate. This means at the minimum the standards must be
brought to roomtenperature prior to use, checked for |osses, and
checked that all conponents have renmai ned in solution. Additional
steps may be necessary to ensure all conponents are in solution.

Tenperature Records for Storage of Standards

The tenperature of all standard storage refrigerators shall be
recorded daily.

Tenper at ure excursions shall be noted and appropriate corrective
actions shall be taken to correct problens, when required.

Corrective action Standard Operating Procedures (SCOPs) shall be
posted on the refrigerators.
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8.

OLC03. 2

0

1

SAMPLE CCOLLECTI QN, PRESERVATI ON, AND STORAGE
Sanpl e Col |l ection and Preservation
Water sanples may be collected in 1 liter (L) (or 1 quart) anber

glass containers and fitted with screwcaps lined with PTFE. If
anber containers are not available, the sanples should be protected

fromlight. The specific requirenments for site sanple collection are

outlined by the Region.

Al sanples nmust be iced or refrigerated at 4°C (x2°C) fromthe tine
of collection until extraction.

Procedure for Sanple Storage

The sanpl es nust be protected fromlight and refrigerated at 4°C
(£2°C) fromthe time of receipt until 60 days after delivery of a
conpl ete, reconcil ed data package to USEPA. After 60 days the
sanpl es may be di sposed of in a nmanner that conplies with all

appl i cabl e regul ati ons.

The sanpl es nust be stored in an atnosphere denonstrated to be free
of all potential contani nants.

Procedure for Sanple Extract Storage
Sanpl e extracts nust be protected fromlight and stored at |ess than
4°C (£2°C) until 365 days after delivery of a reconciled, conplete
dat a package to USEPA
Sanpl es, sanple extracts, and standards rnust be stored separately.

Records for Sanple and Sanpl e Extract Storage

The tenmperature of all sanple and sanpl e extract storage
refrigerators shall be recorded daily.

Tenperature excursions shall be noted and appropriate corrective
actions shall be taken to correct problens, when required.

Corrective action SOPs shall be posted on the refrigerators.
Contract Required Hol ding Times

Extraction of water sanples by continuous |iquid-Iiquid procedures
shall be started within 5 days of Validated Tine of Sanple Receipt
(VTSR) .

NOTE: Separatory funnel extraction procedures are not permtted.

As part of USEPA's QA program USEPA may provide Perfornance

Eval uati on (PE) sanples as standard extracts which the Contractor is
required to prepare per the instructions provided by USEPA. PE
sanpl es nust be extracted and anal yzed concurrently with the sanpl es
inthe SDG The extraction holding time (5 days after VISR) does not
apply to PE sanples received as standard extracts.

Extracts of water sanples nust be anal yzed within 40 days foll ow ng
extraction.
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9.0 CALI BRATI ON AND STANDARDI ZATI ON

9.1 I nstrument Operating Conditions
9.1.1 Gas Chromat ogr aph (GQ)
9.1.1.1 The followi ng are the gas chromat ographi c anal ytical conditions.

The conditions are reconmended unl ess ot herw se not ed.

Initial Colum Tenperature Hold 40°C for 4 mnutes
Col um Tenper at ure Program 40-270°C at 10°C/ m n.
Fi nal Col um Tenperature Hol d 270°C for 3 ninutes after all

conpounds listed in Exhibit C
(Semvol atiles) have el uted

(required)

I njector Tenperature 250-300°C

Transfer Line Tenperature 250-300°C

Sour ce Tenperature Accordi ng to manufacturer's
speci fications

I nj ector G ob-type, splitless

Sanpl e Vol une 1 L

Carrier Gas Hel ium at 30 cnisec

9.1.1.2 Optimize GC conditions for anal yte separation and sensitivity.

Once optimzed, the same GC conditions nust be used for the
anal ysis of all standards, sanples, blanks, natrix spikes, and
matri x spi ke duplicates, if required.

9.1.2 Mass Spectromneter (M)

The followi ng are the required nass spectroneter anal yti cal
condi tions:

El ectron Energy 70 volts (noninal)
Mass Range 35 to 500 amnu
Scan Ti ne Not to exceed 1 second per scan
| oni zati on Mode El
9.2 I nstrunment Perfornmance Check (DFTPP)
9.2.1 Surmmary of | nstrument Performance Check

The GO/ MS system nust be tuned to meet the manufacturer's

speci fications, using a suitable calibrant such as perfluoro-tri-n-
butyl ami ne (FC 43) or perfluorokerosene (PFK). The mass calibration
and resolution of the GO M systemare verified by the analysis of
the instrument perfornmance check solution (Section 7.2.3.3). Prior
to the anal ysis of any sanples (including requested Matrix

Spi ke/ Matrix Spi ke Duplicate (MS/MSD) and PE Sanpl es) bl anks and
calibration standards, the Contractor nust establish that the GJ M
system neets the nmass spectral ion abundance criteria for the
instrunent performance check sol ution containing decafl uoro-

tri phenyl phosphi ne ( DFTPP).

9.2.2 Frequency of I|nstrument Perfornance Check
9.2.2.1 The instrument perfornmance check sol ution nust be anal yzed once at

t he begi nning of each 12-hour period during which sanpl es, bl anks
or standards are anal yzed.
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9.2.2.2 The 12-hour tine period for a instrument perfornmance check and
standards calibration (initial or continuing calibration criteria)
begi ns at the nonent of injection of the DFTPP anal ysis that the
| aboratory subnmits as docunentation of a conpliant instrunent
per formance check. The time period ends after 12-hours have
el apsed according to the system cl ock.

9.2.3 Procedure for Instrunent Perfornmance Check

The anal ysis of the instrument performance check sol ution may be
perforned as an injection of up to 50 nanograns (ng) of DFTPP into
the GO MS or by adding 50 ng of DFTPP to a calibration standard
(Section 7.2.3.4.3) and anal yzing the calibration standard.

9.2.4 Techni cal Acceptance Criteria for Instrunent Performance Check

9.2.4.1 The GO MS system nust be tuned at the frequency described in
Section 9.2.2.

9.2.4.2 The abundance criteria listed in Table D-1 nust be net for a 50 ng

injection of DFTPP. The nass spectrum of DFTPP nust be acquired
in the followi ng manner: three scans (the peak apex scan and the
scans i mredi ately preceding and foll owi ng the apex) are acquired
and averaged. Background subtraction is required, and must be
acconpl i shed using a single scan acquired no nore than 20 scans
prior to the beginning of the elution of DFTPP. Do not subtract
part of the DFTPP peak.

NOTE: Al |l subsequent standards, sanples, and bl anks associ at ed
with a DFTPP anal ysis nust use the identical mass spectroneter
instrunent conditions.

9.2.5 Corrective Action for Instrunment Perfornance Check

9.2.5.1 If the GO M5 performance check technical acceptance criteria are
not nmet, re-tune the GO MS system It may be necessary to clean
the ion source, clean quadrupoles, or take other actions to
achi eve the technical acceptance criteria.

9.2.5.2 GC/ M5 performance check technical acceptance criteria MJST be met
bef ore any standards, sanples, and required bl anks are anal yzed.
Any standards, sanples, and required bl anks anal yzed when GJ M5
performance check techni cal acceptance criteria have not been net
will require re-analysis at no additional cost to USEPA

9.3 Initial Calibration
9.3.1 Summary of Initial Calibration

Prior to the analysis of sanples and required blanks and after GO M5
per formance check technical acceptance criteria have been met, each
GC/ M5B systemnust be initially calibrated at a m ni numof five
concentrations (Section 7.2.3.4) to determne instrument sensitivity
and the linearity of GO/ M5 response for the semvolatile target and
Deut erat ed Monitoring Conpounds (DMCs).

9.3.2 Frequency of Initial Calibration

9.3.2.1 Each GC/ M5 systemnust be initially calibrated upon award of the
contract, whenever the Contractor takes corrective action which
may change or affect the initial calibration criteria (e.g., ion

source cleaning or repair, colum replacenent, etc.), or if the
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continuing calibration technical acceptance criteria have not been
nmet .

If time still remains in the 12-hour time period after neeting the
techni cal acceptance criteria for the initial calibration, sanples
and bl anks may be analyzed. It is not necessary to analyze a

continuing calibration standard within this 12-hour tine period

if the initial calibration standard that is the same concentration
as the continuing calibration standard neets the continuing
calibration technical acceptance criteria. Quantitate all sanple
and bl ank results against the initial calibration standard that is
the same concentration as the continuing calibration standard
(Section 7.2.3.4.3). Conpare quality control criteria such as
internal standard area response change and retention time shift to
the initial calibration standard that is the same concentration as
the continuing calibration standard.

Procedure for Initial Calibration

Set-up the GC/ M5 system per the requirements of Section 9.1

Al'l standard/spi king solutions nust be allowed to warmto anbi ent
tenperature (approximately 1 hour) before preparation or anal ysis.

Prepare five calibration standards containing all the semvolatile
target and DMCs at the concentrations described in Section
7.2.3.4.1.

Add 10 microliters (pL) of the internal standard spiking solution
(Section 7.2.3.5) to 1.0 mlliliters (nL) of each of the five
calibration standards for a concentration of 20 nanograns per
mcroliter (ng/pL) for each internal standard conpound

Tune the GO/ M5 systemto neet the technical acceptance criteria in
Section 9.2.4 for DFTPP

Anal yze each calibration standard by injecting 1.0 uL of standard.

Cal culations for Initial Calibrations

Cal cul ate Rel ative Response Factors (RRF) for each semivolatile
target conpound and DMC using Equation 1. See Table D-2 to
associ ate senivolatile target and deuterated monitoring conpounds
with the proper internal standard. See Table D3 for prinary
quantitation ions to be used for each semvolatile target
conmpound, DMC, and internal standard.

NOTE: Unl ess otherwi se stated the area response is that of the
primary quantitation ion

EQ 1
RRF = i » Cac
"'iﬁ tl
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Wher e:

A = Area of the characteristic ion for the conmpound to be
neasur ed.

As = Area of the characteristic ion for the specific internal
standard (Table D-2).

Cs = Amount of the internal standard injected (pg).

C = Amount of the conpound to be neasured injected (ug).

9.3.4.2 Cal cul ate the nean Rel ati ve Response Factor for each conpound

usi ng Equation 2.

EQ 2
> x
i
?- =l
n
Wher e:
Xi = Each i ndi vi dual val ue.
0= The mean of n val ues.
n = The total nunber of val ues.
9.3.4.3 Cal cul ate the percent relative standard deviation (9RSD) of

Rel ati ve Response Factor (RRF) values for each semvolatile target
conmpound and DMC over the initial calibration range using Equation
3 in conjunction with Equation 4.

EQ 3
ARSD = [St.nd.r_d Deviation) » 10D
Hean
Wher e:
URSD = Percent relative standard devi ati on.
9.3.4.4 Equation 4 is the general formula for standard deviation for a

statistically small set of val ues.

EQ 4

2 (x, - ©*

Standard Deviation = i-1 o)
n
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Wher e
Xi, O and n are as defined in Equati on 2
Techni cal Acceptance Criteria for Initial Calibration

Al initial calibration standards nmust be anal yzed at the
concentration |evels described in Section 7.2.3.4.1 and at the
frequency described in Section 9.3.2 on a GO M5 system neeting the
DFTPP techni cal acceptance criteria.

The rel ative response factor (RRF) at each calibration
concentration for each semvolatile target conpound and DMC rnust
be greater than or equal to the conpound' s nini mum acceptabl e
rel ative response factor listed in Table D 4.

The YRSD over the initial calibration range for relative response
factor for each senmivolatile target conpound that has a required
9%RSD nust be less than or equal to the “RSD listed in Table D 4.

Up to four conpounds may fail the criteria listed in Sections
9.3.5.2 and 9.3.5.3 and still meet the nmi ni num RRF and %=:SD
requi renents. However, these four conpounds nust have a m ni mum
RRF greater than 0.010 and YRSD | ess than or equal to 40.0%

Excl uding those ions in the solvent front, no quantitation ion nmay
saturate the detector. Consult the manufacturer’s instrument
manual to deternine how saturation is indicated for your

i nstrunent.

Corrective Action for Initial Calibrations

If the technical acceptance criteria for initial calibration are
not net, inspect the systemfor problens. |t nay be necessary to
clean the ion source, change the colum, or take other corrective
actions to achieve the technical acceptance criteria.

Initial calibration technical acceptance criteria MJST be net

bef ore any sanples or required bl anks are anal yzed. Any sanpl es
or required bl anks anal yzed when initial calibration technica
acceptance criteria have not been net will require re-analysis at
no additional cost to USEPA

Continuing Calibration

Summary of Continuing Calibration

Prior to the anal ysis of sanples and required bl anks and after GO M5
performance check technical acceptance criteria and initia
calibration technical acceptance criteria have been net, each GJ M5
system nmust be routinely checked by anal yzing a conti nui ng
calibration standard to ensure that the instrument continues to neet
the instrument sensitivity and linearity requirements of the nethod.
The continuing calibration standard contains all the semvolatile
target compounds, DMCs, and internal standards

Frequency of Continuing Calibration
Each GC/ M5 used for anal ysis nust be calibrated once every twelve

(12) hour tine period of operation. The 12-hour time period
begins with the injection of DFTPP
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9.4.2.2 If time still remains in the 12-hour time period after neeting the
techni cal acceptance criteria for the initial calibration, sanples
and bl anks may be analyzed. It is not necessary to analyze a

continuing calibration standard within this 12-hour tine period

if the initial calibration standard that is the same concentration
as the continuing calibration standard neets the continuing
calibration technical acceptance criteria. Quantitate all sanple
and bl ank results against the 20 ng/puL (80 ng/uL for the seven
conpounds listed in Section 7.2.3.4.1) calibration standard.

9.4.3 Procedure for Continuing Calibration

9.4.3.1 Al standard/spiking solutions nust be allowed to warmto anbi ent
tenperature (approximately 1 hour) before preparation or anal ysis.

9.4.3.2 Add 10 pL of the internal standard solution (Section 7.2.3.5) to
1.0 nL of the continuing calibration standard (Section 7.2.3.4.3)
for a concentration of 20 ng/pL for each internal standard

conpound.

9.4.3.3 Anal yze the continuing calibration standard by injecting 1.0 pL of
st andar d.

9.4.4 Cal cul ations for Continuing Calibration

9.4.4.1 Calculate a RRF for each semvolatile target conpound and DMC
using Equation 1 for the primary characteristic ions found in
Table D 3.

9.4.4.2 Cal cul ate the percent difference between the nean rel ative

response factor fromthe nost recent initial calibration and the
continuing calibration relative response factor for each
sem vol atile target conpound and DMC using Equation 5. For
internal standards, use the primary ions listed in Table D-3

unl ess interferences are present. |If interferences prevent the
use of the primary ion for a given internal standard, use the
secondary ion(s) listed in Table D 3.

EQ 5
ADifEL & our r_ i x 100
Erens - x
REF,
Wer e
- Mean rel ative response factor fromthe nost recent
RRF = initial calibration nmeeting technical acceptance
criteria.
RRF. = Rel ative response factor from continuing calibration
st andar d.
9.4.5 Techni cal Acceptance Criteria for Continuing Calibration
9.4.5.1 The continuing calibration standard nust be anal yzed at the 20

ng/ uL (80 ng/puL for the seven conmpounds listed in 7.2.3.4.1)
concentration |level, and at the frequency described in Section
9.4.2, on a G/ M5 systemneeting the DFTPP and the initial
calibration technical acceptance criteria
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The rel ative response factor for each senmivolatile target conpound
and DMC nmust be greater than or equal to the conmpound' s m ni mum
acceptabl e rel ative response factor listed in Table D-4.

The rel ative response factor percent difference for each
senmivol atile target conpound that has a percent difference
criteria must be within the inclusive range listed in Table D 4.

Up to four conpounds may fail the requirenents listed in Sections
9.4.5.2 and 9.4.5.3 and still nmeet the mninumrel ative response
factor and percent difference criteria. However, these conpounds
must have a mninumrel ative response factor greater than or equa
to 0.010 and the percent difference nmust be within the inclusive
range of *40%

Excl uding those ions in the solvent front, no quantitation i on may
saturate the detector. Consult the manufacturer's instrunent
operating manual to determ ne how saturation is indicated for your
instrunent.

Corrective Action for Continuing Calibration

If the continuing calibration technical acceptance criteria are
not net, recalibrate the GOJ M5 instrument according to Section
9.3.3. It may be necessary to clean the ion source, change the
colum, or take other corrective actions to achieve the technica
acceptance criteria.

Continuing calibration technical acceptance criteria MJST be net
bef ore any sanples (including requested M5/ MBD) or required bl anks
are analyzed. Any sanples or required bl anks anal yzed when
continuing calibration criteria have not been met will require re-
anal ysis at no additional cost to USEPA
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Pr ocedur e

10.0 PROCEDURE

10.1 Sanpl e Preparation

10. 1.1

10.1.2

10.1.3

10.1.3.1

10.1.3.2

10.1.3.3

10.1.3.3.1

10.1.3.3.2

10.1.3.3.3

10.1.3.3. 4

10.1.3.3.5

10.1.3.3.6

OLC03. 2

This nmethod is designed for anal ysis of water sanples that contain

| ow concentrations of the semvolatile compounds listed in Exhibit C
The majority of the sanples are expected to conme fromdrinking water
and wel I/ ground water type sources around Superfund sites. [|f, upon
inspection of a sanple, the Contractor suspects that the sanple is
not anenable to this method, contact Sanple Management O fice (SMO).
SMO wi Il contact the Region for instructions.

If insufficient sanple volune (less than 90 percent of the required
amount) is received to performthe anal yses, the Contractor shal
contact SMOto apprise themof the problem SMOw Il contact the
Region for instructions. The Region will either require that no
sanpl e anal yses be performed or will require that a reduced vol une be
used for the sanple analysis. No other changes in the anal yses will
be pernmitted. The Contractor shall docurment the Region's decision in
the Sanple Delivery Goup (SDG Narrative.

Extracti on of Sanple

Al low the sanple to cone to anbient tenperature (approximtely 1
hour) .

Continuous liquid-liquid extraction is used to extract the
sanpl es. Separatory funnel extraction cannot be used

Cont i nuous Li qui d-Liquid Extraction Wthout Hydrophobic Menbrane
Fol | ow manufacturer's instructions for set-up

Add met hyl ene chloride to the bottomof the extractor and fil
it to a depth of at |east one inch above the bottom sidearm

Measure out a 1 L sanple aliquot in a separate, clean graduated
cylinder; transfer the aliquot to the continuous extractor
Measure and record the initial pH of the sanple with a pH neter
or narrow range pH paper. Adjust the pHto 2.0 with 1:1 HSQO,
and record the final pH

NOTE: Wth sone sanples, it nay be necessary to place a | ayer
of gl ass wool between the nethyl ene chloride and the water
layer in the extractor to prevent precipitation of suspended
solids into the methyl ene chloride during extraction

Using a syringe or volunetric pipet, add 1.0 nL of the
Deut erated Monitoring Conpound (DMC) standard spiking sol ution
(Section 7.2.3.1) into the sanple and mx well.

Ri nse the graduated cylinder with 50 nL of methyl ene chloride
and transfer the rinsate to the continuous extractor. If the
sanpl e container is enpty, rinse the container with 50 nL of

nmet hyl ene chloride and add rinsate to the continuous extractor

Add sufficient nmethylene chloride to the continuous extractor
to ensure proper solvent cycling during operation. Adjust the
driprate to 5 to 15 niL/nminute (recomended); optimze the
extraction drip rate. Extract for a mninumof 18 hours.
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10.1.3. 4.1

10.1.3. 4.2

10.1.3.4.3

10.1.3. 4. 4

10.1.3.4.5

Exhibit D Semvolatiles -- Section 10
Procedure (Con’'t)

NOTE 1: Wien a minimumdrip rate of 10-15 nis/min. is

mai nt ai ned t hroughout the extraction, the extraction tine may
be reduced to a m ni mumof twelve hours. A lowto cool, then
detach the distillation flask. Proceed to Section 10. 1. 4.

NOTE 2: Sone continuous liquid-liquid extractors are al so
capabl e of concentrating the extract within the extraction set-
up. Follow the manufacturer's instructions for concentration
when using this type of extractor

Conti nuous Liquid-Liquid Extracti on Wth Hydrophobi c Menbrane

Fol | ow the manufacturer's instructions for set-up

Measure out each 1 L sanple aliquot in a separate, clean

graduated cylinder. |f the sanple container is enpty, rinse
the container with 50 nL of nethylene chloride and add the
rinsate to the continuous extractor. |f the sanple container

is not enpty, add 50 nL of nethylene chloride to the continuous
extractor. Slowy transfer the aliquot to the continuous
extractor. Measure and record the initial pH of the sanple
with a pH neter or a narrow range pH paper. Adjust the pHto
2.0 with 1:1 H,SO, and record the final pH

Using a syringe or volunetric pipet, add 1.0 nL of the DMC
standard spi king solution (Section 7.2.3.1) into the sanple and
mx well.

Ri nse the graduated cylinder with 50 nL of nethylene chloride
and transfer the rinsate to the conti nuous extractor.

Add sufficient nmethylene chloride to the continuous extractor
to ensure proper solvent cycling during operation. Adjust the
drip rate to 15 nlL/mnute (recomended); optim ze the
extraction drip rate. Extract for a mininumof 6 hours

NOTE 1: Due to the smaller volunme of solvent used during the
extraction process, some sanple matrices (e.g., oily sanples,
sanpl es containing a high concentration of surfactants) may
create an emul sion which will consune the sol vent vol une
preventing the efficient extraction of the sanple. Wen this
occurs, add additional solvent to assure efficient extraction
of the sanple, and extend the extraction tine for a mini mum of
6 hours. |If the sanple nmatrix prevents the free fl ow of

sol vent through the nmenbrane, then the non-hydrophobic menbrane
continuous liquid-liquid type extractor nust be used.

Allow to cool, then detach the distillation flask. Proceed to
Section 10.1. 4.

NOTE 2: Sone continuous liquid-liquid extractors are al so
capabl e of concentrating the extract within the extraction set-
up. Follow the manufacturer's instructions for concentration
when using this type of extractor. Using the hydrophobic
nenbrane type extractor, it may not be necessary to dry the
extract with sodiumsulfate

NOTE 3: If | ow DMC recoveries occur, assure 1) the apparatus
was properly assenbled to prevent |eaks; 2) the drip
rate/ sol vent cycling was optimzed; and 3) there was proper
cooling for condensati on of solvent.
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10.1. 4

10.1. 4.1

10.1. 4.2

10.1. 4.3

10.1.4. 4

10.1.4. 4.1

OLC03. 2

NOTE 4: Alternate continuous liquid-liquid extractor types that
neet the requirenments of the SONmay al so be used. |f using
alternate extractors or design types, follow the manufacturer's
instructions for set-up.

Concentrating the Sanpl e Extract

Assenbl e a Kuderna-Dani sh (K-D) concentrator by attaching a 10 niL
concentrator tube to a 500 nL evaporative flask. O her
concentration devices or techniques may be used in place of the
K-D, if equivalency is denonstrated for all the semvolatile
target conpounds listed in Exhibit C

Transfer the extract by pouring the extract through a drying

col um cont ai ni ng about 10 cm of anhydrous granul ar sodi um

sul fate, and collect the extract in a K-D concentrator. R nse the
distilling flask and columm with 20 to 30 nL of methyl ene chloride
to conplete the quantitative transfer.

Add one or two clean boiling chips and attach a three-ball Snyder
colum to the evaporative flask. Pre-wet the Snyder columm by
addi ng about 1 nL methylene chloride to the top of the col um.

Pl ace the K-D apparatus on a hot water bath (60°C to 80°C
recommended) so that the concentrator tube is partially inmersed
in the hot water, and the entire |ower rounded surface of the
flask is bathed with hot vapor. Adjust the vertical position of
the apparatus and the water tenperature as required to conplete
the concentration in 10 to 15 minutes. At the proper rate of
distillation, the balls of the colum will actively chatter but
the chanmbers will not flood with condensed solvent. Wen the
apparent volunme of liquid reaches 1 nL, renove the K-D apparatus
fromthe water bath and allow it to drain and cool for at |east 10
m nutes. DO NOT ALLOW THE EVAPCRATI VE FLASK TO GO DRY. Renove
the Snyder columm and rinse the flask and its lower joint into the
concentrator tube with 1 to 2 nL of nethylene chloride. A5 niL
syringe is recomrended for this operation.

Two different types of concentration techniques are permtted to
obtain the final 1.0 nmL volume: nicro Snyder colum and nitrogen
evapor ation techni ques.

M cro Snyder Col umm Techni que

Add anot her one or two clean boiling chips to the concentrator
tube and attach a two-ball mcro Snyder colum. Pre-wet the
Snyder col um by addi ng about 0.5 nL of nethylene chloride to
the top of the colum. Place the K-D apparatus in a hot water
bath (60°C to 80°C recomended) so that the concentrator tube
is partially immersed in the hot water. Adjust the vertical
position of the apparatus and the water tenperature as required
to conplete the concentration in 5 to 10 ninutes. At the
proper rate of distillation the balls of the colum will
actively chatter but the chanmbers will not flood with condensed
solvent. Wen the apparent volune of |iquid reaches about 0.5
n., renove the K-D apparatus fromthe water bath and allowit
to drain for at least 10 mnutes while cooling. DO NOT LET THE
EXTRACT GO DRY. Renove the Snyder columm and rinse the
evaporative flask and its lower joint into the concentrator
tube with 0.2 nL of nethylene chloride. Adjust the final
volume to 1.0 nmL with nethylene chloride. Transfer the extract
to a PTFE-seal ed screwcap bottle, |abel the bottle and store
at 4°C (¥2°0.
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Ni trogen Evaporation Techni que (taken from ASTM Met hod D3086)

Pl ace the concentrator tube in a warmwater bath (30°C to 35°CQ)
and evaporate the solvent volunme to just below 1 nL by bl ow ng
a gentle streamof clean, dry nitrogen (filtered through a
colum of activated carbon) above the extract. Caution: Gas
lines fromthe gas source to the evaporati on apparatus must be
stainl ess steel, copper, or PTFE tubing. New plastic tubing
nmust not be used between the carbon trap and the sanpl e since
it may introduce interferences. The internal wall of the
concentrator tube must be rinsed down several times with

net hyl ene chloride during the operation and the final vol une
brought to 1.0 nL with nethyl ene chloride. During evaporation,
the tube solvent |evel nust be kept bel ow the water |evel of
the bath. The extract nust never be allowed to becone dry.
Transfer the extract to a PTFE-seal ed screwcap bottle, |abel
the bottle and store at 4°C (£2°C).

10.2 Instrument Analysis of Sanple

10.2.1

10.2.2

10.2.3

10.2. 4

10.2.5

10.2.5.1

Set up the Gas Chronmat ograph/ Mass Spectroneter (GC M5) system per
the requirenents of Section 9.1. Before sanples or required bl anks
can be anal yzed, the instrument nust meet the decafl uoro-

tri phenyl phosphi ne (DFTPP), initial calibration, and continuing
calibration technical acceptance criteria. Al sanple, blank
extracts, and standard/ spi king solutions nmust be allowed to warmto
anbi ent tenperature (approxi mately 1 hour) before analysis. Al
sanpl e extracts [including requested Matrix Spi ke/ Matrix Spi ke
Duplicate (Ms/MBD)] and required bl anks nust be anal yzed under the
same instrunmental conditions as the calibration standards.

Add 10.0 pL of the internal standard spiking solution (Section
7.2.3.5) tothe 1.0 nL extract. For sanple dilutions, add an
appropriate amount of the internal standard spiking solution to

mai ntain a 20 nanograms per microliter (ng/puL) concentration of the
internal standards in the diluted extract.

NOTE: An alternate amount of internal standard solution nay be added,
however the internal standards must be added to nmaintain the required
20 ng/ pL of each internal standard in the sanple extract.

Inject 1.0 pL of sanple extract into the GJMS, and start data
acqui sition.

Three minutes after all semvolatile target conpounds have el uted
fromthe GC, termnate the M5 data acquisition and store data files
on the data system storage device. Use appropriate data output
software to display full range nass spectra and Extracted | on Current
Profiles (EICPs).

Sampl e Dilutions

An original undiluted analysis nust be nade and results reported for
all sanpl es.

When a sanple extract is analyzed that has a senivolatile target
conmpound concentration greater than the upper limt of the initial
calibration range or in which ions froma target conpound saturate
the detector (excluding the conpound peaks in the solvent front),
the extract nust be diluted, the internal standard concentration
nmust be readjusted, and the sanple extract nust be re-anal yzed.
Secondary ion quantitation is only allowed when there are sanple
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10.2.5.2

10.2.5.2.1

10.2.5.2.2

10.2.5.2.3

OLC03. 2

interferences with the primary quantitati on ion, not when
saturation occurs. |If secondary ion quantitation is used
calculate a relative response factor using the area response
(EICP) fromthe nost intense secondary ion which is free of sanple
interferences, and docunent the reasons for the use of the
secondary ion in the SDG Narrati ve.

NOTE: If the laboratory has evidence or highly suspects, because
of sanple color or other physical property, that a sanple may
contain extrenmely high concentrations of either target or non-
target conmpounds, then SMD shall be imediately contacted. SMD
wi Il seek regional recomendations for diluted anal ysis.

Dilute the sanple using the follow ng procedure

Cal cul ate the sanple dilution necessary to keep the
sem vol atil e target conpounds that required dilution above the
m d-point standard in the initial calibration range and so that
no target conmpound has ions which saturate the detector

(excl udi ng the conpound peaks in the solvent front).

Dilute the sanple extract quantitatively w th nethyl ene
chl ori de.

Anal yze the sanple dilution per Section 10.2, including the

addition of internal standards to maintain a 20 ng/pL
concentration of the internal standards (Section 10.2.2).
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11.0 DATA ANALYSI S AND CALCULATI ONS

11.1 Qualitative ldentification of Target Conpounds

11.1.1

11.1.2

11.1.3

11.1. 4

11.1. 4.1

11.1. 4.2

11.1.4.3

The conpounds listed in the Target Conpound List (TCL), Exhibit C
shall be identified by an anal yst conpetent in the interpretation of
mass spectra by conparison of the sanple mass spectrumto the mass
spectrum of a standard of the suspected conpound. Two criteria nust
be satisfied to verify the identifications.

. Elution of the sanple analyte within Gas Chronat ograph (GO
Rel ative Retention Time (RRT) unit wi ndow established fromthe
12-hour calibration standard.

. Correspondence of the sanple anal yte and calibration standard
conponent mass spectra

For establishing correspondence of the GC RRT, the sanple conponent
RRT rmust be within +£0.06 RRT units of the RRT of the standard
conponent. For reference, the standard nust be run on the sanme shift
as the sanple. For sanples anal yzed during the same 12-hour tine
period as the initial calibration standards, conpare the anal yte
retention times to those fromthe 20 nanograns per mcroliter (ng/pL)
(80 ng/pL for the seven conpounds listed in Section 7.2.3.4.1)
calibration standard. |If coelution of interfering conpounds

prohi bits accurate assignnent of the sanple conponent RRT fromthe
Extracted lon Current Profile (EICP) for the primary ion, the RRT
must be assigned by using the total ion chronatogram

For conparison of standard and sanpl e conponent nass spectra, mass
spectra obtained on the Contractor's GO M5 are required. These
standard spectra may be used for identification purposes only if the
Contractor's GO M5 neets the decafl uorotriphenyl phosphi ne (DFTPP)
techni cal acceptance criteria. These standard spectra nmay be

obtai ned fromthe analysis used to obtain reference RRTs.

The requirenents for qualitative verification by conparison of mass
spectra are as foll ows:

Al ions present in the standard mass spectra at a relative
intensity greater than 10 percent (nost abundant ion in the
spectrum equal s 100 percent) nust be present in the sanple
spect rum

The relative intensities of the najor ions specified in Section
11.1.4.1 nust agree within +20 percent between the standard and
sanpl e spectra. (Exanple: For an ion with an abundance of 50
percent in the standard spectra, the correspondi ng sanple ion
abundance must be between 30 and 70 percent.)

lons greater than 10 percent in the sanple spectrum but not
present in the standard spectrum nust be consi dered and accounted
for by the analyst naking the conparison. The verification
process shoul d FAVOR FALSE PCSITIVES. Al conpounds neeting the
identification criteria nust be reported with their spectra. Wen
target compounds are bel ow Contract Required Quantitation Limts
(CRQLs) but the spectrumneets the identification criteria, report
the concentration with a “J”. For exanple, if the CRQL is 5.0

m crograns per liter (pg/L) and a concentration of 3.0 pg/L is

cal cul ated, report the data as “3.0J"
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11.1.5

If a conpound cannot be verified by all of the criteria in Sections
11.1.1 through 11.1.4, but in the technical judgnent of the mass
spectral interpretation specialist, the identification is correct,
then the Contractor shall report that identification and proceed with
quantitation.

11.2 Qualitative ldentification of Non-Target Conpounds

11.2.1

11.2.2

11.2.3

11.2. 4

11.2.5

11.2.5.1

11.2.5.2

OLC03. 2

A library search shall be executed for non-target conpounds for the
purpose of tentative identification. The N ST/EPANH (My 1992

rel ease or later) and/or Wley (1991 release or later), or equivalent
mass spectral library shall be used as the reference library (Section
6.10.5).

Up to 30 non-DMZ non-internal standard organi c conpounds of greatest
apparent concentration not listed in Exhibit C for the volatiles and
senmivol atiles shall be tentatively identified via a forward search of
the NI ST/EPA/NIH and/or Wley nass spectral library, or equival ent
mass spectral library. The following are not to be reported:

. Conmpounds with responses | ess than 10 percent of the interna
standard (as deternmined by inspection of peak areas or heights);

. Conpounds whi ch elute earlier than 30 seconds before the first
sem vol atile conpound listed in Exhibit C (Semvolatiles) or
three minutes after the |ast semvolatile conpound listed in
Exhi bit C (Semivolatile) has eluted; and

. Vol atil e conpounds listed in Exhibit C Only after visua
conpari son of sanple spectra to spectra resulting fromthe
library search(es) will the mass spectral interpretation
specialist assign a tentative identification

NOTE: Conputer generated library search routines nmust not use
normal i zation routines that would msrepresent the library or unknown
spectra when conpared to each other.

Up to 20 peaks of greatest apparent concentration (as determ ned by
inspection of peak areas or heights) that are suspected to be
straight-chain, branched, or cyclic al kanes, alone or part of an

al kane series shall be library searched. Wen the above al kanes are
tentatively identified, the concentration(s) are to be estinated as
described in Section 11.4 and reported in the SDG Narrative as

al kanes, by class (i.e., straight chain, branched, or cyclic; as a
series; as applicable). Al kanes are not counted as part of the 30
organi ¢ conpounds described in Section 11.2.2

Peaks that are suspected to be al dol -condensati on reacti on products
(e.g., 4-methyl-4-hydroxy-2-pentanone and 4-net hyl - 3- pent ene- 2- one)
shal | be searched, reported, and counted as part of the 30 nost
intense non-target semvolatile conpounds, and qualified with an “A’
flag on Form | LCSV-TIC

Qui delines for naking Tentative Identification
Maj or ions in the reference spectrum (ions greater than 10 percent
of the nost abundant ion) should be present in the sanple

spect rum

The relative intensities of the major ions should agree wthin =20
percent. (Exanple: For an ion with an abundance of 50 percent in
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the standard spectra, the correspondi ng sanpl e i on abundance
shoul d be between 30 and 70 percent.)

Mol ecul ar ions present in reference spectrumshould be present in
sanpl e spectrum

lons present in the sanple spectrumbut not in the reference
spectrum shoul d be reviewed for possible background contam nation
or presence of coel uting conpounds.

lons present in the reference spectrumbut not in the sanple
spectrum shoul d be reviewed for possible subtraction fromthe
sanpl e spectrum because of background contam nati on or coel uting
conmpounds.

NOTE: Data systemlibrary reduction prograns can sonetines create
t hese di screpanci es.

Non-target conpounds receiving a library search nmatch of 85% or

hi gher shoul d be considered a “probable match”. The conpound
shoul d be reported unless the nass spectral interpretation
specialist feels there is just evidence not to report the conpound
as identified by the library search program The |ab shoul d
include in the SDG Narrative the justification for not reporting a
conmpound as listed by the search program

If the library search produces nore than one conpound at or above
85% report the compound with the highest percent match (report
first conmpound if percent match is the same for two or nore
compounds), unless the nass spectral interpretation specialist
feel s that the highest match conpound shoul d not be reported, or
anot her compound with a | ower match should be reported. The |ab
shoul d include in the Sanple Delivery Goup (SDG Narrative the
justification for not reporting the conpound with the highest
spectral match

If the library search produces a series of obvious isoner
conpounds with library search matches greater than 85% (e.g.
tetramet hyl napht hal enes), the conmpound with the highest library
search percent match should be reported (or first conpound if
library search matches are the sane). A note should be placed in
the SDG Narrative indicating the exact isoner configuration as
reported may not be accurate.

If library search matches of |ess than 85% are produced and in the
techni cal judgement of the mass spectral interpretation
specialist, no valid tentative identification can be nade, the
compound shoul d be reported as unknown. The nass spectral
speci al i st shoul d give additional classification of the unknown
conmpound, if possible (e.g., unknown phthal ate, unknown

hydr ocar bon, unknown acid type, unknown chl orinated conmpound). |f
a probabl e nol ecul ar wei ght can be distinguished, include it.

The Contractor shall report pesticide target conpounds listed in
Exhi bit C (Pesticides) that appear as semvolatile tentatively
identified conpounds.

Cal cul ations for Target Conpounds

Target conpounds identified shall be quantitated by the interna

standard nethod. The internal standard used shall be the one
assigned to that analyte for quantitation (Table D-2). The Relative
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Response Factor (RRF) fromthe continuing calibration analysis is
used to calculate the concentration in the sanple. For sanples

anal yzed during the sanme 12-hour tine period as the initial
calibration standards, use the RRF values fromthe md-point initial
calibration standard.

11.3.2 Secondary ion quantitation is allowed only when there are sanple
interferences with the primary ion. |f secondary ion quantitation is
perforned, docunent the reason in the SDG Narrative. The area of a
secondary ion cannot be used for the area of the prinmary ion unless a
relative response factor is calcul ated using the secondary ion.

NOTE: Unl ess otherwi se stated, the area response is fromthe El CP of
the primary quantitation ion. The primary quantitation ions for the
target conpounds, internal standards, and DMCs are listed in Table D

3.
11.3.3 Cal cul ate target compound concentrations using Equation 6.
EQ 6
(&) (I) (V) (DE)
Coneentrationpg/L = % ¢ B
(5, Y (RRF) (V) (V)
Wher e:
A = Area response (EICP) of the characteristic ion for the
conmpound to be neasured.
As = Area response (EICP) of the characteristic ion for the
internal standard. The target conpounds are listed with
their associated internal standard in Table D 2.
ls = Amount of internal standard injected in nanograns (ng).
RRF = Rel ati ve response factor fromthe nost recent continuing
calibration as determined in Section 9.4.
Vo = Vol une of water extracted in milliliters (nlL).
Vv, = Vol une of extract injected in microliters (pL).
vV, = Vol une of concentrated extract in mcroliters (puL).
(V; = 1000 pL)
DF = Dilution Factor. The dilution factor for anal ysis of

wat er sanples for semvolatiles by this nethod is defined
as follows:

uL nost conc. extract used to nmake dilution + pul clean solvent
ML nost conc. extract used to nake dilution

If no dilution is performed, Df = 1.0.

11.3.4 When a target conpound concentration is below the CRQL, but the
spectra nmeet the identification criteria, report the concentration
with a "J". For exanple, if the CRQL is 5.0 pg/L and a
concentration of 3.0 pg/L is calculated, report as "3.0 J". Report
ALL sanple concentration data as UNCORRECTED for bl anks.
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11.3.7

11.3.8
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Cal cul ate the adjusted CRQL for semvolatile conmpounds using Equation
7.

NOTE: If the adjusted CRQL is less than the CRQL listed in Exhibit C
(Semvolatiles), report the CRQL listed in Exhibit C (Semvol atiles).

EQ 7
Contract Contract
Sanple Vol Injection
Adjusted - l:nn.t.ru::t.” (1000 mL} »DE» Vu , Vol (1 ub}
CRQL CROL v, toncract v,
Ext. Vnl
(1000 ul)
Wher e:
Contract CRQL = CRQL val ues reported in Exhibit C of the SON
V, = Sane as EQ 6.
V, = Same as EQ 6.
Vi = Sane as EQ 6.
DFf = Same as EQ 6.

It is expected that situations will arise where the autonated
quantitation procedures in the GO M software provi de inappropriate
quantitations. This nornally occurs when there is conpound co-

el ution, baseline noise, or matrix interferences. |In these

ci rcunst ances, the Contractor nust performa manual quantitation.
Manual quantitations are performed by integrating the area of the
quantitation ion of the conpound. This integration shall only
include the area attributable to the specific TCL, DMC, or internal
standard conpound. The area integrated shall not include baseline
background noi se. The area integrated shall not extend past the

poi nt where the sides of the peak intersect with the baseline noise.
Manual integration is not to be used solely to neet QC criteria, nor
isit to be used as a substitute for corrective action on the
chronmat ographi ¢ system Any instance of manual integration nust be
docunented in the SDG Narrati ve.

In all instances where the data systemreport has been edited, or
where manual integration or quantitati on has been performed, the

GC/ VB operator nust identify such edits or nmanual procedures by
initialing and dating the changes nade to the report and shall
include the integration scan range. |In addition, a hardcopy printout
of the EICP of the quantitation ion displaying the manual integration
shall be included in the raw data. This applies to all compounds
listed in Exhibit C (Semvolatiles), internal standards, and DMCs.

The requirenents listed in 11.3.4 and 11.3.5 apply to all standards,
sanpl es [including requested Matrix Spike/ Matrix Spi ke Duplicate
(Ms/MBD)], and bl anks.

Internal Standard Responses and Retention Tines

Internal standard responses and retention tines in all sanples and

bl anks nust be evaluated during or inmediately after data
acquisition. Conpare the sanple/blank internal standard responses
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and retention tines to the continuing calibration internal standard
responses and retention tines. For sanples and bl anks anal yzed
during the same 12-hour tine period as the initial calibration
standards, conpare the internal standard responses and retention
tines against the 20 ng/pL (80 ng/puL for the seven conpounds |isted
in Section 7.2.3.4.1) calibration standard. The EICP of the internal
standards rmust be nonitored and eval uated for each sanple and bl ank.

11.4 Calculations for Non-Target Conpounds

Equation 6 is used for calculating the concentrations of the non-target
conpounds. Total area counts (or peak heights) fromthe Reconstructed
lon Chronatogranms (RICs) are to be used for both the non-target conpound
to be measured (A,) and the internal standard (A). Associate the
nearest internal standard free of interferences with the non-target
conpound to be neasured. A RRF of one (1) is to be assunmed. The val ue
fromthis quantitation shall be qualified as "J" (estimated due to |ack
of a conpound-specific relative response factor), and "N' (presunptive
evi dence of presence), indicating the qualitative and quantitative
uncertainties associated with this non-target conmpound. This estimated
concentration nust be calculated for all tentatively identified
conmpounds as well as those identified as unknowns.

11.5 Calculations for Deuterated Mnitoring Conpounds (DMCs)

11.5.1 Cal cul ate the concentration of the DMCs using the sane equati on as
used for the target conpounds.

11.5.2 Cal cul ate the DMC percent recovery in all sanples and bl anks using
Equation 8. Determine if recovery is within limts (Table D-5) and
report on appropriate form

EQ 8
2,
Pereent Repavepry = —— x 100
Q,
Wher e:
Q = Concentration or amount determ ned by anal ysis.
Q = Concentration or anmount added to sanpl e/ bl ank.

11.6 Technical Acceptance Criteria for Sanple Analysis

11.6.1 The sanpl e nust be anal yzed on a GO MS system neeting the GJ M5
per formance check, initial calibration, and continuing calibration
t echni cal acceptance criteria.

11.6.2 The sanpl e nust be extracted and anal yzed within the contract hol ding
times.
11.6.3 The sanpl e nust have an associ ated met hod bl ank nmeeting the bl ank

techni cal acceptance criteria.
11.6.4 The percent recovery for the DMCs in the sanple nust be within the

acceptance windows listed in Table D5. Up to four DMCs per sanple
may fail to nmeet the recovery limts listed in Table D 5.
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NOTE: The DMC recovery requirenents do not apply to a sanple that has
been dil ut ed.

The instrunmental area response (EICP area) for each of the interna
standards in the sanmple nmust be within the inclusive range of -50
percent and +100 percent of its response in the nost recent
continuing calibration standard anal ysi s.

The retention tine shift for each of the internal standards in the
sanpl e must be within +0.33 minutes (20.0 seconds) of its retention
tinme in the nost recent continuing calibration standard anal ysi s.

The RRT of each DMC in the sanple nmust be within +0.06 RRT units of
its relative retention tine in the nost recent continuing calibration
standard anal ysi s.

Excl uding those ions in the solvent front, no ion may saturate the
detector. No target conpound concentrati on nay exceed the upper
limt of the initial calibration range unless a nore dilute aliquot
of the sanmple extract is also anal yzed according to the procedures in
Section 10.2.5.

Corrective Action for Sanple Analysis

If the sanpl e technical acceptance criteria for the DMCs and i nterna
standards are not net, check cal culations, DMC and internal standard
solutions, and instrunent perfornmance. It nmay be necessary to
recalibrate the instrument or take other corrective action procedures
to neet the DMC and internal standard technical acceptance criteria.

If the Contractor needs to anal yze nore than one (1) sanple dilution
other than the original analysis to have all the target compounds
within the initial calibration range and to have no ions saturating
the detector (excluding the peaks in the solvent front), contact
Sanpl e Managenent Ofice (SM). SMOw Il contact the Region for
instructions.

Corrective actions for failure to neet instrument performance checks,
initial calibration, continuing calibration and method bl anks nust be
conpl eted before the anal ysis of sanpl es.

Sanpl e anal ysis technical acceptance criteria MIST be net before data
is reported. Sanples contaminated from | aboratory sources or
associated with a contani nated met hod bl ank -- or any sanpl es

anal yzed not neeting the technical acceptance criteria -- wll
require re-extraction and/or re-analysis at no additional cost to
USEPA

Sanpl e reruns performed as a result of suspected matrix interferences
beyond the scope of the nethod will be reviewed on a case-hy-case
basis for paynent purposes by the USEPA Contract Laboratory Program
Project Oficer (CLP PO. Send a copy of the SDG Narrative
(including your contract nunmber), a description of the situation, and
the requested action to the CLP PO
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QUALI TY CONTRCL

Met hod Bl ank

Surmmary of Met hod Bl ank

A nmethod blank is 1.0 liter (L) of reagent water carried through the
entire anal ytical scheme. The purpose of a nethod blank is to
determine the | evels of contam nation associated with the processing
and anal ysis of sanpl es.

Frequency of Method Bl ank

A net hod bl ank rmust be extracted each tine sanples are extracted.
The number of sanples extracted with each nethod bl ank shall not
exceed 20 field sanples (excluding Matrix Spike/ Matrix Spi ke
Duplicate(s) MS/MBD, if required, and Perfornmance Eval uation (PE)
sanpl es).

Each met hod bl ank nust be anal yzed on each Gas Chronat ogr aph/ Mass
Spectroneter (GO M5) systemused to anal yze the sanpl es prepared
with the method bl ank.

Procedure for Method Bl ank

Measure out 1.0 L of reagent water for each method bl ank aliquot.
Extract, concentrate and anal yze the nethod bl ank at the same tinme as
the sanpl es associated with the bl ank according to Section 10.

Cal cul ations for Method Bl ank
Perform data anal ysis and cal cul ati ons according to Section 11.
Techni cal Acceptance Criteria For Method Bl ank

Al'l blanks nust be anal yzed at the frequency described in Section
12.1.2 on a GO/ MBS system neeting the GO M5 perfornmance check,
initial calibration, and continuing calibration technical
acceptance criteria.

The percent recovery for each of the Deuterated Monitoring
Conmpounds (DMCs) in the blank nust be within the acceptance
wi ndows listed in Table D-5.

The area response for each of the internal standards in the bl ank
nust be within the inclusive range of -50 percent and +100 percent
of its response in the nost recent continuing calibration standard
anal ysi s.

The retention time shift for each of the internal standards in the
bl ank nust be within £0.33 minutes (20.0 seconds) of its retention
tinme in the nost recent continuing calibration standard anal ysi s.

The Rel ative Retention Time (RRT) of each DMC in the bl ank nust be
within £0.06 RRT units of its relative retention tine in the nost
recent continuing calibration standard anal ysi s.

The concentration of all target conpounds (except the phthal ate
esters listed in Exhibit C in the blanks nmust be |l ess than the
Contract Required Quantitation Linit (CRQ) for each target
compound. A nethod bl ank for senmivolatile analysis nust contain
less than five tines (5X) the CRQL of the phthalate esters listed
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in Exhibit C. The concentration of non-target conpounds in the
bl anks nust not exceed 10 micrograns per liter (pg/L).

Corrective Action for Method Bl ank

If a Contractor's blank does not neet the technical acceptance
criteria for method bl anks the Contractor shall consider the
anal ytical systemto be out of control.

It is the Contractor's responsibility to ensure that nethod
interferences caused by contaminants in solvents, reagents,

gl assware, and sanpl e storage and processing hardware that lead to
discrete artifacts and/or el evated baselines in gas chromatograns
be el i m nat ed.

If contamination is a problem the source of the contam nation
nust be investigated and appropriate corrective neasures MJST be
taken and docunented before further sanple anal ysis proceeds.
Further, all sanples (including requested M5/ MSD and PE sanpl es)
processed with a nethod bl ank that does not neet the bl ank
techni cal acceptance criteria (i.e., contamnated) will require
re-extraction and re-anal ysis at no additional cost to USEPA

If DMC recoveries in the method bl ank do not meet the technical
acceptance criteria (Section 12.1.5.2), first re-anal yze the

nmet hod bl ank. |f the DMC recoveries do not meet the technical
acceptance criteria after re-analysis, then all sanples

(i ncluding requested M5/ MSD and PE sanpl es) associated with that
net hod bl ank nust be re-extracted and re-anal yzed at no additi onal
cost to USEPA.

If the nethod blank fails to neet a technical acceptance criteria
other than Sections 12.1.5.6 and 12.1.5.2, then the problemis an
instrunent problem Correct the instrunent problem recalibrate
the instrument (if necessary), and re-anal yze the nethod bl ank.
Sanpl e anal ysi s cannot proceed until the method bl ank neets these
t echni cal acceptance requirenents.

Mat ri x Spi ke/ Matrix Spi ke Duplicate (Ms/ MsD)

Surmmary of MS/ MBD

In order to evaluate the effects of the sanple nmatrix on the nethods
used for semvolatile anal yses, USEPA has prescribed a m xture of
senivol atil e target conpounds to be spiked into two aliquots of a
sanpl e and anal yzed in accordance with the appropriate method upon
request.

Frequency of MsS/ MBD Anal yses

A matrix spike and natrix spi ke duplicate shall only be anal yzed
if requested by the Region [(through the Sanpl e Managenent O fice
(SMO)] or specified on the Traffic Report (TR). |If requested, a
matri x spi ke and matrix spi ke duplicate nust be extracted and
anal yzed for every 20 field sanples in a Sanple Delivery Goup
(SDG, or each SDG whichever is nost frequent.

As part of USEPA's QA QC program water rinsate sanples and/or
field/trip blanks (field Q) nay be delivered to the |aboratory
for analysis. The Contractor shall not perform Ms/ MsSD anal ysis on
any of the field QC sanples.
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12.2.2.3

12.2.2. 4

12.2.2.5

12.2.2.6

12.2.2.7

12.2.3

12.2.3.1

12.2. 4

OLC03. 2

If the USEPA Regi on requesting MS/ MSD designates a sanple to be
used as an MS/MBD, then that sanple nust be used. |If there is
insufficient sanple remaining to performan M5/ MSD, then the
Contractor shall choose another sanple on which to perform an

M5/ MBD anal ysis. At the tine the selection is made, the
Contractor shall notify the Region (through SM) that insufficient
sanpl e was received and identify the USEPA sanple selected for the
M5/ MSD anal ysis. The rationale for the choice of another sanple
ot her than the one desi gnated by USEPA shall be docunented in the
SDG Narrative.

If there is insufficient sanple remaining in any of the sanples in
an SDGto performthe requested M5/ MBD, then the Contractor shall

i medi ately contact SMOto informthemof the problem SMO will
contact the Region for instructions. The Region will either
approve that no MS/MSD is required, or require that a reduced
sanpl e aliquot be used for the MS/MSD analysis. SMOw Il notify
the Contractor of the Region's decision. The Contractor shall
docunent the decision in the SDG Narrative.

If it appears that the Regi on has requested MS/MBD anal ysis at a
greater frequency than specified in Section 12.2.2.1, then the
Contractor shall contact SMO SMOwill contact the Region to

det er mi ne whi ch sanpl es shoul d have M5/ MSD performed on them SMO
will notify the Contractor of the Region's decision. The
Contractor shall docunment the decision in the SDG Narrative. |If
this procedure is not followed, the Contractor will not be paid
for MS/MSD anal ysis performed at a greater frequency than required
by the contract.

When a Contractor receives only PE sanples, no M5/ MSD shall be
perforned within that SDG

Wien a Contractor receives a perfornmance eval uation (PE) sanple as
part of a larger SDG a sanple other than the PE sanple nust be
chosen for the requested Ms/ MSD anal ysis when the Region did not
desi gnate a sanple to be used for this purpose.

Procedure for Preparing MS/ MsD

Measure out two additional 1 L aliquots of the sanple chosen for
spiking in two continuous extractors. Add 1.0 nL of DMC spiking
solution (Section 7.2.3) and 1.0 nL of the matrix spiking solution
(Section 7.2.3.2) to each aliquot. Extract, concentrate, and

anal yze the M5/ MsD according to the procedures described in
Section 10.

Dilution of MS/ MSD

VB/ MSD sanpl es nmust be anal yzed at the same concentrati on as the nost
concentrated extract for which the original sanple results will be
reported. For exanple, if the original sanple is to be reported at a
1:1 dilution and a 1:10 dilution, then analyze and report the MS/ MSD
at a 1:1 dilution only. However, if the original sanple is to be
reported at a 1:10 dilution and a 1:100 dilution, then the MS/ MSD
nmust be anal yzed and reported at a 1:10 dilution only. Do not
further dilute the M5/ MSD sanples to get either spiked or non-spiked
anal ytes within calibration range. Dilution of the sanple nust be
perforned in accordance to the conditions in Section 10.2.5.
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Cal cul ations for MS/ MsD

Cal cul ate the recovery of each matrix spi ke compound in the matrix
spi ke and matrix spi ke duplicate sanples and report on the
appropriate form Calculate the concentrations of the matrix

spi ke conpounds using the sanme equation as used for target
conmpounds (Equation 6). Calculate the recovery of each matrix

spi ke conpound as fol | ows:

EQ 9
Matrix Spike Recovery = % x 100
Wher e:
SSR = Spi ke sanple result.
SR = Sanpl e resul t.
SA = Spi ke added.

Cal cul ate the Relative Percent Difference (RPD) of the recoveries
of each conpound in the natrix spike and matrix spi ke duplicate as
fol l ows:

EQ 10
pp = ISR - ORI, 4pp
< (MSR + MSDR)
Wher e:
MSR = Matri x spi ke recovery.
MBDR = Mat ri x spi ke duplicate recovery.

Techni cal Acceptance Criteria for MS/ MSD

If requested, all M/ MSD nmust be prepared and anal yzed at the
frequency described in Section 12.2.2. Al NS/ MSD nmust be

anal yzed on a GO M5 system neeting decafl uorotri phenyl phosphi ne
(DFTPP), initial and continuing calibration technical acceptance
criteria, and the method bl ank technical acceptance criteria.

The M5/ MSD nust have an associ ated method bl ank meeting the bl ank
techni cal acceptance criteria.

The M5/ MSD nust be extracted and anal yzed within the contract
hol di ng ti ne.

The retention tine shift for each of the internal standards nust
be within £0.33 mnutes (20 seconds) between the MS/ MsD sanpl e and
the nost recent continuing calibration standard.

The relative retention tine for the DMCs nust be within +0.06 RRT

units of its standard retention tine in the continuing calibration
st andar d.
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12.2.6.6

12.2.6.7

The limts for matrix spi ke conpound recovery and RPD are given in
Table D6. As these lints are only advisory, no further action
by the | aboratory is required; however, frequent failures to neet
the limts for recovery or RPD warrant investigation by the

| aboratory, and nmay result in questions from USEPA

Corrective Action for Matrix Spike/Matrix Spike Duplicate (MS/ MSD)
Any M5/ MBD which fails to nmeet the technical acceptance criteria

in Sections 12.2.6.1 through 12.2.6.5 nust be re-anal yzed at no
addi ti onal cost to USEPA.

12.3 Method Detection Limt (ML) Determi nation

12. 3.1

12.3.2

12.3.3

12.3. 4

OLC03. 2

Before any field sanples are anal yzed under this contract, the ML
for each senmvolatile target conpound shall be determned for each
sanpl e extraction procedure and on one of the instrunents to be used
for sanple analysis. The MDLs must be verified annually thereafter
(see Section 12.3.2 for MDL verification procedures), until the
contract expires or is termnated or after nmjor instrunent

mai nt enance. Maj or instrunent naintenance includes, but is not
limted to cleaning or replacenent of the nass spectroneter source,
mass filters (e.g., quadrupole, ion trap, etc.), or electron
multiplier (or simlar device), or replacenent of gas chromatographic
col um.

To determ ne the MDLs, the Contractor shall run an MDL study
follow ng the procedures specified in 40 CFR Part 136. The
Contractor is only required to anal yze the MDL sanpl es on one
instrunent used for field sanple analyses. ML verification only is
then required on all other instrunents used for field sanple analysis
and at the frequency specified in Section 12.3.1. MDL verification
is achieved by analyzing a single reagent water blank spiked with
each target conpound at a concentration equal to two times the

anal ytical determined MDL. The resulting nass spectra of each target
conmpound must neet the qualitative identification criteria outlined
in Sections 11.1.1 through 11.1.4.3.

The determ ned concentration of the MOL nust be | ess than the CRQ.

Al docurentation for the MDL studies shall be maintained at the
| aboratory and provi ded to USEPA upon witten request.
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METHOD PERFORMANCE
Not Applicable
POLLUTI ON PREVENTI ON

Pol | uti on prevention enconpasses any techni que that reduces or
elimnates the quantity or toxicity of waste at the point of generation.
Nurer ous opportunities for pollution prevention exist in |aboratory
operation. USEPA has established a preferred hierarchy of environnental
managenent techni ques that places pollution prevention as the managemnent
option of first choice. Wenever feasible, |aboratory personnel shoul d
use pollution prevention techniques to address their waste generation.
When wast es cannot be feasibly reduced at the source, USEPA recomrends
recycling as the next best option.

For information about pollution prevention that nay be applicable to

| aboratories and research institutions, consult Less is Better:
Laboratory Chem cal Managenent for WAste Reduction, available fromthe
Anerican Chem cal Society's Department of CGovernnent Rel ations and

Sci ence Policy, 1155 16th Street N.W, Washington D.C. 20036, (202)
872- 4477.

WASTE MANAGEMENT

USEPA requires that |aboratory waste nanagenent practices be conducted
consistently with all applicable rules and regul ati ons. USEPA urges

| aboratories to protect the air, water, and land by mini m zing and
controlling all rel eases from hoods and bench operations, conplying with
the letter and spirit of any sewer discharge pernits and regul ations,
and by conmplying with all solid and hazardous waste regul ati ons,
particularly the hazardous waste identification rules and | and di sposal
restrictions. For further information on waste nanagenent consult The
Wast e Managenent Manual for Laboratory Personnel, available fromthe
Anerican Chemcal Society at the address listed in Section 14.2.

REFERENCES

Not Appli cabl e.
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17.0 TABLES/ DI AGRAMS/ FLONCHARTS
Table D1

DFTPP KEY | ONS AND | ON ABUNDANCE CRI TERI A

Mass | on Abundance Criteria
51 30.0 - 80.0 percent of nass 198

68 Less than 2.0 percent of nass 69

69 Present

70 Less than 2.0 percent of nass 69

127 25.0 - 75.0 percent of nass 198

197 Less than 1.0 percent of mass 198

198 Base peak, 100 percent rel ative abundance (see note)
199 5.0 - 9.0 percent of mass 198

275 10.0 - 30.0 percent of nmss 198

365 G eater than 0.75 percent of mass 198

441 Present but |ess than mass 443

442 40.0 - 110.0 percent of nmass 198

443 15.0 - 24.0 percent of nass 442

NOTE: Al ion abundances MJST be normalized to mz 198, the noninal base
peak, even though the ion abundances of mz 442 may be up to 110 percent
that of mlz 198.
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Table D2

St andards Wth Corresponding

Target and Deuterated Mnitoring Conpounds Assigned for Quantitation

1, 4- D chl or obenzene-d,

Napht hal ene- dg

Acenapht hene-d;q

Benzal dehyde

Phenol

bi s(2- Chl or oet hyl ) et her

2- Chl or ophenol

2- Met hyl phenol

2, 2" - oxybi s- (1- Chl or o- pr opane)
Acet ophenone

4- Met hyl phenol

NN troso-D - n-propyl am ne
Hexachl or oet hane

Phenol - ds (DMO)

Bi s(2-chl oroet hyl ) et her-dg (DM
2- Chl or ophenol - d, ( DVO)

4- Met hyl phenol -dg ( DMO)

N trobenzene

| sophor one

2- N trophenol

2, 4- Di net hyl phenol

bi s(2- Chl or oet hoxy) met hane
2, 4- D chl or ophenol

4- Chl oroani |l i ne

Hexachl or obut adi ene

Capr ol act am

4- Chl or o- 3- net hyl phenol

2- Met hyl napht hal ene

Napht hal ene

N t robenzene-ds (DMVO)

2- N trophenol -d; (DMO)

2, 4-Di chl or ophenol -d; ( DMO)
4- Chl oroani | i ne-d,; (DMO)

Hexachl or ocycl opent adi ene
, 4, 6-Tri chl or ophenol

, 4, 5-Tri chl or ophenol

, 1' - Bi phenyl

2- Cnl or onapht hal ene
2-Nitroaniline

Di net hyl pht hal ate

Acenapht hyl ene
3-Nitroaniline

Acenapht hene

2, 4-Di ni trophenol

4- N trophenol

Di benzof uran

2,4-Di ni trotol uene

2,6-D nitrotol uene

1,2, 4,5-Tetrachl orobenzene
Di et hyl pht hal ate

4- Chl or ophenyl - phenyl et her
Fl uor ene

4-Nitroaniline

Acenapht hyl ene-dg (DMVC)

4- N trophenol -d; (DMO)

Di et hyl pht hal at e- dg ( DMO)
Fl uor ene-dyq (DM

2
2
1
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Table D-2 (Con’'t)

Semvol atile Internal Standards Wth Correspondi ng
Target and Deuterated Mnitoring Conpounds Assigned for Quantitation

Phenant hr ene-dqg Chrysene-d;, Peryl ene-d;;
4, 6-Di ni tro-2-net hyl phenol Pyrene Di - n-octyl pht hal ate
N-ni t r osodi phenyl ani ne But yl benzyl pht hal at e Benzo( b) f | uor ant hene
4- Br onophenyl - phenyl et her 3, 3' - Di chl or obenzi di ne Benzo( k) f | uor ant hene
Hexachl or obenzene Benzo(a) ant hr acene Benzo(a) pyrene
Atrazine bi s(2- Et hyl hexyl ) pht hal at e I ndeno( 1, 2, 3-cd) pyrene
Pent achl or ophenol Chrysene Di benzo( a, h) ant hr acene
Phenant hr ene Pyrene-d;, (DMO) Benzo(g, h, i) peryl ene
Ant hr acene Benzo(a) pyrene-d;, (DMO)

Di - n- butyl pht hal ate

FI uor ant hene

4, 6-Di ni tro-2-net hyl phenol -d, (DM
Ant hr acene-d;g ( DVO)
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Tabl es/ D agr ans/ Fl oncharts (Con’

Characteristic lons for Semvol atile O ganic Conpounds

17
t)

Tar get Conpounds

Primary Ion

Secondary | on(s)

Benzal dehyde

Phenol

bi s(2- Chl or oet hyl ) et her

2- Chl or ophenol

2- Met hyl phenol

2, 2" - oxybi s(1- Chl or opr opane)
Acet ophenone

4- Met hyl phenol

N-ni troso-di - n- propyl am ne
Hexachl or oet hane

Ni t robenzene

| sophor one

2- N trophenol

2, 4- Di net hyl phenol

bi s(- 2- Chl or oet hoxy) net hane
2, 4- Di chl or ophenol

Napht hal ene

4- Chl oroani |l i ne

Hexachl or obut adi ene

Capr ol act am

4- Chl or o- 3- net hyl phenol

2- Met hyl napht hal ene
Hexachl or ocycl opent adi ene
2,4, 6-Trichl orophenol
2,4,5-Tri chl or ophenol

1, 1' - Bi phenyl

2- Chl or onapht hal ene
2-Nitroaniline

Di met hyl phthal ate
Acenapht hyl ene
3-Ntroaniline

Acenapht hene

2, 4-Di ni t rophenol

4- N trophenol

Di benzof ur an

2,4-Dini trotol uene

2,6-D nitrotol uene

Di et hyl pht hal ate

1, 2, 4, 5-Tetrachl or obenzene
4- Chl or ophenyl - phenyl et her
Fl uor ene

77
94
93
128
108
45
105
108
70
117
77
82
139
107
93
162
128
127
225
113
107
142
237
196
196
154
162
65
163
152
138
153
184
109
168
165
165
149
216
204
166
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65,
63,

64,

77,
77,

42, 101,
201,
123,
95,
65,
121,
95,
164,
129,

223,
55,
144,

235,
198,
198,
153,
164,
92,
194,
151,
108,
152,
63,
139,

63,
89,
177,
214, 179, 108, 143,
206,
165,

106
66
95

130

107
79
51

107

130

199
65

138

109

122

123
98

127

129

227
56

142

141

272

200

200
76

127

138

164

153
92

154

154
65

139

182

121

150

218

141

167
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Exhibit D Semvolatiles -- Section 17
Tabl es/ Di agrans/ Fl owcharts (Con’t)

Table D-3 (Con' t)

Characteristic lons for Semvolatile O ganic Conpounds

Tar get Conpounds Primary |on Secondary | on(s)
4-Nitroaniline 138 92, 108
4, 6-Di ni tro-2-net hyl phenol 198 182, 77
N- N tr osodi phenyl am ne 169 168, 167
4- Br onophenyl - phenyl et her 248 250, 141
Hexachl or obenzene 284 142, 249
Atrazi ne 200 173, 215
Pent achl or ophenol 266 264, 268
Phenant hr ene 178 179, 176
Ant hr acene 178 179, 176
Di - n-butyl pht hal ate 149 150, 104
Fl uor ant hene 202 101, 100
Pyrene 202 101, 100
But yl benzyl pht hal at e 149 91, 206
3, 3' - Di chl or obenzi di ne 252 254, 126
Benzo(a) ant hracene 228 229, 226
bi s(2- Et hyl hexyl ) pht hal at e 149 167, 279
Chrysene 228 226, 229
D -n-octyl phthal ate 149 -
Benzo(b) f | uor ant hene 252 253, 125
Benzo( k) f | uor ant hene 252 253, 125
Benzo(a) pyrene 252 253, 125
I ndeno( 1, 2, 3- cd) pyr ene 276 138, 227
Di benz(a, h) ant hr acene 278 139, 279
Benzo(g, h,i)peryl ene 276 138, 277

Deut erat ed Monitoring Conpounds

Phenol - dg 99 71, 42
bi s- (2- Chl or oet hyl ) et her - dg 67 99, 69
2- Chl or ophenol -d, 132 134, 68, 66
4- Met hyl phenol - dg 113 115, 54
Ni t robenzene- ds 128 82, 54
2-N trophenol -d, 143 69, 41, 42
2, 4- Di chl or ophenol - d; 165 167, 101
4- Chl oroani |l i ne-d, 131 133, 69
Di net hyl pht hal at e- dg 166 78
Acenapht hyl ene- dg 160 80, 158
4- N trophenol -d, 143 113, 41, 42
Fl uor ene-djo 176 174, 87, 86
4, 6-Di ni tro-2-net hyl phenol -d, 200 170, 52
Ant hr acene-dqg 188 94, 80
Pyrene-dig 212 106, 104
Benzo(a) pyrene-dj, 264 132, 118
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Exhibit D Semvolatiles -- Section 17

Table D-3 (Con' t)

Tabl es/ D agrans/ Fl oncharts (Con’t)

Characteristic lons for Semvolatile O ganic Conpounds

Internal Standard Conpounds

Primary |on

Secondary | on(s)

1, 4-Di chl or obenzene-d, 152 115
Napht hal ene- dg 136 68
Acenapt hene-d; 164 162, 160
Phenant hr ene-d;o 188 94, 80
Chrysene-d;, 240 120, 236
Peryl ene-dj, 264 260, 265
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Exhi bit D Semvolatiles — Section 17
Tabl es/ Di agrans/ Fl owcharts (Con’t)

Acceptance Criteria for Initial

Table D-4

and Continuing Calibration of

Sem vol atil e Target Compounds and Deuterated Mnitoring Conpounds

Sem vol ati | e Conpounds M ni mum RRF Maxi mum %RSD Maxi mum %0i f f
Benzal dehyde 0. 010 none none
Phenol 0. 800 20.5 +25.0
bi s- (2- Chl or oet hyl ) et her 0. 700 20.5 +25.0
2- Chl or ophenol 0. 800 20.5 +25.0
2- Met hyl phenol 0. 700 20.5 +25.0
2,2' -oxyhi s- (I -Chl or opr opane) 0. 010 none none
Acet ophenone 0. 010 none none
4- Met hyl phenol 0. 600 20.5 +25.0
N-Ni t roso-di - n- propyl am ne 0. 500 20.5 +25.0
Hexachl or oet hane 0. 300 20.5 +25.0
Ni t r obenzene 0. 200 20.5 +25.0
| sophor one 0. 400 20.5 +25.0
2-Ni trophenol 0. 100 30.0 +30.0
2, 4- Di net hyl phenol 0. 200 30.0 +30.0
bi s- (2- Chl or oet hoxy) net hane 0. 300 20.5 +25.0
2, 4- Di chl or ophenol 0. 200 20.5 +25.0
Napht hal ene 0. 700 20.5 +25.0
4-Chl oroani | i ne 0. 010 none none
Hexachl or obut adi ene 0.010 none none
Capr ol act am 0. 010 none none
4- Chl or o- 3- Met hyl phenol 0. 200 20.5 +25.0
2- Met hyl napht hal ene 0. 400 20.5 +25.0
Hexachl or ocycl opent adi ene 0. 010 none none
2,4, 6-Trichl orophenol 0. 200 20.5 +25.0
2,4,5-Trichl orophenol 0. 200 20.5 +25.0
1, 1' - Bi phenyl 0. 010 none none
2- Chl or onapht hal ene 0. 800 20.5 +25.0
2-Nitroaniline 0.010 none none
Di et hyl pht hal at e 0. 010 none none
2,6-D nitrotol uene 0. 200 20.5 +25.0
Acenapht hyl ene 0. 900 20.5 +25.0
3-Nitroaniline 0.010 none none
Acenapht hene 0. 900 20.5 +25.0
2, 4- Di ni t rophenol 0. 010 none none
4-Ni trophenol 0. 010 none none
Di benzof ur an 0. 800 20.5 +25.0
2,4-Dinitrotol uene 0. 200 30.0 +30.0
Di et hyl pht hal at e 0. 010 none none
1, 2,4, 5-Tet rachl or obenzene 0. 010 none none
4- Chl or ophenyl - phenyl et her 0. 400 20.5 +25.0
Fl uor ene 0. 900 20.5 +25.0
4-Ni troaniline 0. 010 none none
4, 6-Di ni tro-2- Met hyl phenol 0. 010 none none
4- Br onophenyl - phenyl et her 0. 100 20.5 +25.0
N- N tr osodi phenyl am ne 0. 010 none none
Hexachl or obenzene 0. 100 20.5 +25.0
Atrazi ne 0. 010 none none
Pent achl or ophenol 0. 050 20.5 +25.0
Phenant hr ene 0. 700 20.5 +25.0
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Acceptance Criteria for Initial

Exhibit D Semvolatiles -- Section 17
Tabl es/ D agrans/ Fl oncharts (Con’t)

Table D-4 (Con't)

and Continuing Calibration of

Semivol atil e Target Conpounds and Deuterated Mnitoring Conpounds

Sem vol ati | e Conpounds M ni mum RRF Maxi mum 9%RSD Maxi mum %0i f f
Ant hr acene 0.700 20.5 +25.0
Di - n-butyl pht hal ate 0. 010 none none
FlI uor ant hene 0. 600 20.5 +25.0
Pyrene 0. 600 20.5 +25.0
But yl benzyl pht hal at e 0. 010 none none
3, 3' - Di chl or obenzi di ne 0. 010 none none
Benzo( a) ant hracene 0. 800 20.5 +25.0
Chrysene 0.700 20.5 +25.0
bi s- (2- Et hyl hexyl ) pht hal ate 0. 010 none none
Di -n-Cctyl pht hal ate 0. 010 none none
Benzo(b) f I uor ant hene 0.700 20.5 +25.0
Benzo(k) f1 uorant hene 0. 700 20.5 +25.0
Benzo( a) pyr ene 0.700 20.5 +25.0
I ndeno( 1, 2, 3-cd) pyr ene 0. 500 20.5 +25.0
Di benzo( a, h) ant hr acene 0. 400 20.5 +25.0
Benzo(g, h, i) peryl ene 0. 500 20.5 +25.0
Deut erated Monitoring Conpounds

Phenol - dg 0. 010 none none
bi s- (2- Chl or oet hyl ) et her - dg 0. 010 none none
2- Chl or ophenol -d,4 0. 010 none none
4- Met hyl phenol - dg 0. 010 none none
Ni t robenzene- ds 0. 010 none none
2-Ni trophenol -d, 0. 010 none none
2, 4- Di chl or ophenol - d; 0. 010 none none
4- Chl oroani |l i ne-d, 0. 010 none none
Di net hyl pht hal at e- dg 0. 010 none none
Acenapht hyl ene- dg 0. 010 none none
4-Ni trophenol -d,4 0. 010 none none
Fl uor ene-djg 0. 010 none none
4, 6-Di ni tro-2-net hyl phenol - d, 0. 010 none none
Ant hr acene- dyg 0. 010 none none
Pyrene-dig 0. 010 none none
Benzo( a) pyrene-dj, 0. 010 none none
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Exhi bit D Semvolatiles — Section 17
Tabl es/ Di agrans/ Fl owcharts (Con’t)

OLC03. 2

Table D-5

Deut erated Monitoring Conpound Recovery Limts

Conpound % Recovery
Phenol - dg 10-110
bi s- (2- Chl or oet hyl ) et her - dg 41-94
2- Chl or ophenol -d, 33-110
4- Met hyl phenol - dg 38-95
Ni t robenzene- ds 35-114
2-N trophenol -d, 40- 106
2, 4- Di chl or ophenol - d; 42-98
4- Chl oroani | i ne-d, 8-70
Di et hyl pht hal at e- dg 62-102
Acenapht hyl ene- dg 49- 98
4- N trophenol -d, 9-181
Fl uor ene- dqg 50- 97
4, 6- D ni tro-2-net hyl phenol - d, 53- 153
Ant hr acene- d;o 55-116
Pyrene-djg 47-114
54-120

Benzo(a) pyrene-d;»
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Table D-6

Exhibit D Semvolatiles --

Mat ri x Spi ke Recovery and Rel ative Percent Difference Linits

Section 17
Tabl es/ D agrans/ Fl oncharts (Con’t)

Compound % Recovery RPD
Phenol 12-110 42
2- Chl or ophenol 27-123 40
NN troso-di - n- propyl am ne 41-116 38
4- Chl or o- 3- net hyl phenol 23-97 42
Acenapht hene 46- 118 31
4- N trophenol 10- 80 50
2,4-Di ni trotol uene 24- 96 38
Pent achl or ophenol 9-103 50
Pyrene 26-127 31
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EXHBIT D

METHCD FOR THE ANALYSI S CF LOW CONCENTRATI ON WATER FOR
PESTI CI DES AND ARCCLORS
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1.0

1.1

1.2

1.3

Exhibit D Pesticides/Aroclors -- Section 1
Scope and Application

SCOPE AND APPLI CATI ON

The anal ytical nmethod that follows is designed to anal yze water in order
to determ ne the presence and concentrations of the chlorinated
pesticides and Aroclors found in the Target Conpound List (Exhibit C -
Pesticides). The najority of the sanples are expected to be from
drinking water and wel|/ground water type sources around Superfund
sites. The nethod can be used for determ ning anal yte concentrations as
low as ten parts per trillion. The nethod is based on EPA Met hod 608
The net hod i ncludes sanpl e extraction, extract cleanup techniques, and
the Gas Chronat ograph/ El ectron Capture Detector (G ECD) anal ytica

nmet hod for chlorinated pesticides and arocl ors.

Resol ution difficulties have been associated with the followi ng pairs of
conmpounds usi ng this method:

. On a DB-608 or equival ent colum, DDE and D el drin; Methoxychl or and
Endrin ketone; and Endosul fan | and ganmma- Chl or dane.

. On a DB-1701 or equival ent colum, Endosul fan | and ganma- Chl or dane;
and Met hoxychl or and Endosul fan sul fate.

There are two isomers of heptachl or epoxide, the endo epoxy isoner
(isomer A) and the exo epoxy isomer (isormer B). The two isoners are
separabl e using current GC capillary colums. Only the exo epoxy isoner
(isoner B) is of environmental significance. This is the isomer that
nmust be used as an anal ytical standard, identified and quantitated in
sanpl e anal ysis, and reported on appropriate forns as heptachl or

epoxi de
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Exhibit D Pesticides/Aroclors -— Sections 2 & 3
Sunmmary of Met hod

2.0

2.1

2.3

2.4

3.0

SUMVARY OF METHCOD

A one liter aliquot of sanple is spiked with the surrogate solution and
extracted with nethyl ene chloride by using a continuous |iquid-Iliquid

extractor or separatory funnel. The nethylene chloride extract is dried
and concentrated, exchanged to hexane, cleaned up to renove
interferences, and adjusted to a final volune of 2.0 nmilliliters (mL).

The hexane extract is injected onto two wide-bore capillary colums in a
Gas Chromatograph (GC). The GCis tenperature progranmed to separate
the pesticides and Aroclors which are then detected with an El ectron
Capture Detector (ECD). Calibration and run sequence specifications of
the GO ECD net hod apply independently to each GC col um.

A single conponent pesticide is identified if a peak is detected within
its appropriate Retention Tinme (RT) w ndow on each of two GC col ums.
Quantitative analysis of pesticides/Aroclors nust be acconplished by the
external standard method. Single conponent anal ytes and the surrogates
nmust be anal yzed at three concentration levels during the initial
calibration.

Toxaphene and Aroclors are identified primarily by pattern recognition,
but RTs of three to five nmajor peaks must al so be taken into
consideration. Single-point calibrations for nmulticonponent anal ytes
are sufficient for quantitation by this nmethod. Standards for
identified Aroclors and Toxaphene nust be run within 72 hours of the
sanpl e anal ysis in which they were observed. These standards are used
to verify identification only; quantitation is based on the standards
anal yzed during initial calibration.

DEFI NI TI ONS

See Exhibit Gfor a conplete list of definitions.
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4.0

5.0

Exhibit D Pesticides/Aroclors — Sections 4 &5
Interferences

| NTERFERENCES
Met hod I nterferences

Met hod interferences may be caused by contam nants in solvents
reagents, glassware, and sanple processing hardware. These contam nants
lead to discrete artifacts or to el evated baselines in gas
chromatograns. These materials nmust be routinely denonstrated to be
free frominterferences under the sanple preparation and anal ysis
conditions by anal yzing instrument blanks and method bl anks.
Interferences caused by phthal ate esters can pose a major problemin
pesticide anal ysis. Because comon flexible plastics contain varying
amounts of phthal ates which are easily extracted during | aboratory
operations, cross-contam nation of glassware frequently occurs when
plastics are handled. |Interferences from phthal ates can best be

m ni mzed by avoiding the use of such plastics in the | aboratory.

Matrix I nterferences

Matrix interferences may be caused by contam nants that are co-extracted
fromthe sanple. The extent of matrix interferences will vary

consi derably from source to source, dependi ng upon the nature of the
site being sanpl ed. The cleanup procedures in this method nust be used
to renove such interferences in order to achieve the Contract Required

Quantitation Limts (CRQ).
SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely determ ned; however, each chem cal should be treated
as a potential health hazard. Exposure to these reagents should be
reduced to the | owest possible level. The |aboratory is responsible for
maintaining a current awareness file of OSHA regul ati ons regarding the
safe handling of the chemicals specified in this nethod. A reference
file of data handling sheets shoul d be nade available to all personne
involved in these anal yses. Specifically, concentrated sulfuric acid
and the 10 N sodi um hydroxi de solution are noderately toxic and
extrenely irritating to skin and nucous nenbranes. Use these reagents
in a fune hood whenever possible and if eye or skin contact occurs,
flush with [arge volunes of water. A ways wear safety gl asses or a
shield for eye protection, protective clothing, and observe proper

m Xi ng when working with these reagents.

The foll owi ng anal ytes covered by this nmethod have been tentatively
classified as known or suspected human or nanmal i an carci nogens: 4,4'-
DDT, 4,4'-DDD, the BHCs, and the Aroclors. Prinary standards of these
t oxi ¢ conpounds shoul d be prepared in a hood. A N OSH MESA approved
toxic gas respirator should be worn when the anal yst handl es high
concentrations of these toxic compounds.
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Exhi bi t

D Pesticides/Aroclors — Section 6

Equi prrent and Suppl i es
6.0 EQUI PMENT AND SUPPLI ES
Brand nanes, suppliers, and part nunbers are for illustrative purposes
only. No endorsenent is inplied. Equivalent performance may be
achi eved usi ng equi prent and supplies other than those specified here,
but denonstration of equival ent performance neeting the requirenents of
the Statenment of Work (SON is the responsibility of the Contractor.
The Contractor nust docunent in its Sanple Delivery Goup (SDG
Narrative when it uses equi pnent and supplies other than those specified
her e.
6.1 d asswar e
6.1.1 Cont i nuous Li qui d-Liquid Extractors
Conti nuous Liquid-Liquid Extractors equi pped with PTFE or gl ass
connecting joints and stopcocks requiring no lubrication (Hershberg-
Wl f extractor, Ace d ass Conpany, Vineland, NJ P/N 6841-10 or
equi val ent) or Hydrophobi c Menbrane-based Extractor (Accel erated One
Step™Extractor, Corning series 3195 or equivalent).
6.1.2 Separatory Funnels - 2 liter with PTFE st opcock.
6.1.3 G aduated Cylinder - 1 liter capacity.
6.1.4 Drying col um, chromatographic colum approxi mately 400 nillineters
(m) long x 19 nm 1D, with coarse frit. (Substitution of a snall pad
of di sposable Pyrex glass wool for the frit will help prevent cross-
contam nation of sanple extracts.)
6.1.5 Kuder na- Dani sh Appar at us
6.1.5.1 Concentrator Tubes - 10 milliliters (m), graduated (Kontes,
K-570050- 1025, or equival ent).

6.1.5.2 Evaporative Flasks - 500 nL (Kontes K-570001- 0500, or equivalent).
Attach to concentrator tube with springs.

6.1.5.3 Snyder Colums - three-ball macro (Kontes K-50300-0121, or
equi val ent).

6.1.5.4 Snyder Columms, micro two or three ball with a 19 mm ground gl ass

joint.

6.1.6 Pi pet, Volumetric 1.00 nL or 2.00 niL.

6.1.7 Mcrosyringe, 1.0 mcroliter (pL) and larger, 0.006 (0.15 nmm) inch ID
needl e.

6.1.8 Syringe, 1.00 nL or 2.00 nL (optional).

6.1.9 Volumetric flask, 10.00 nL, and 1 or 2 ni.

6.1.10 Vials and caps, 20 and 10 nmL, with screw cap and PTFE or al um num
foil liner, 2 or 1 nL for Gas Chromatograph (GC) auto sanpler.

6.1.11 Bottle or test tube, 20 nL with PTFE-lined screw cap for sul fur
renoval .

6.1.12 Centrifuge tubes, calibrated, 12 nmL, for sul fur renoval.

6.1.13 M cropi pet, 200 pL, with disposable tips.

OLC03. 2

D- 8/ PEST



Exhibit D Pesticides/Aroclors -— Section 6
Equi prrent and Supplies (Con’t)

Florisil d eanup Equi prent

Florisil bonded silica. 1 g cartridges with stainless steel or PTFE
frits, Catalog No. 694-313 (Anal yti chem 24201 Franpton Ave., Harbor
Gty, CA or equivalent).

Vacuum system for eluting multiple cleanup cartridges. Vac Elute
Mani fol d, Anal yti chem International, J.T. Baker, or Supelco (or
equi val ent) .

Vacuum trap made froma 500 nL sidearmflask fitted with a one-hole
st opper and gl ass tubi ng.

Vacuum pressure gauge.
Rack for holding 10 nL volunetric flasks in the manifold.

NOTE: Other types of equival ent systems, such as an autonated system
using syringe pressure are considered acceptable for elution of
Florisil cartridges, as long as all quality control (QC) and sanple
techni cal acceptance criteria are net.

pH Paper, Wde Range

pH Meter -- Wth a conbination glass electrode. Calibrate according to
manuf acturer's instructions. pH neter nust be calibrated prior to each
use.

Boi | i ng Chi ps

Silicon carbide boiling chips, approximately 10 to 40 nesh. Heat the
chips to 400°C for 30 minutes or solvent rinse before use.

PTFE boiling chips (optional). Solvent rinse the chips before use.

Water Bath, heated, with concentric ring cover, capable of tenperature
control .

NOTE: To prevent the rel ease of solvent fumes into the |aboratory, the
wat er bath nust be used in a hood.

Bal ances

Anal ytical bal ances, capabl e of weighing accurately to +0.0001 g. The
bal ances must be calibrated with class S weights or known reference
wei ghts once per each 12-hour work shift. The bal ances nust be
calibrated with class S weights at a m ninumof once per nonth. The
bal ances must al so be annual |y checked by a certified technician.

N trogen Evaporation Device

Ni trogen evaporation device equi pped with a heated bath that can be

mai ntai ned at 35 to 40°C (N-Evap by O ganomation Associates, Inc., South
Berlin, MA or equivalent). To prevent the release of solvent funes
into the laboratory, the nitrogen evaporati on device nust be used in a
hood.

Mechani cal Shaker or M xer, for Sul fur Renoval

D- 9/ PEST
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Exhibit D Pesticides/Aroclors — Section 6
Equi prrent and Supplies (Con't)

6.10 Gas Chronatograph/ El ectron Capture Detector (GCT ECD) System

6.10.1

6.10.1.1

6.10.1.2

6.10.1.3

6.10.1.3.1

6.10.1.3.2

OLC03. 2

Gas Chromat ogr aph (G&0)

The GC nust adequately regulate tenperature in order to give a
reproduci bl e tenperature program and have a flow controller that
mai ntai ns a constant colum flow rate throughout tenperature
programoperations. The systemnust have all required accessories
i ncl udi ng syringes, analytical colums, and gases.

Cs that are avail able fromsone nanufacturers may have difficulty
in nmeeting certain nmethod QC requirenents because of endrin and
DDT breakdown in the injector. This problemcan be mnimzed by
operating the injector at 200-205°C, wusing a Pyrex (not quartz)
nmet hyl silicone deactivated injector liner, and deactivating the
netal parts in the injector with dichlorodinethyl silane. |In sone
cases, using a 0.25 inch packed colum injector converted for use
with 0.53 mmcapillary colums works better than a G ob-type
injector. If a Gob-type injector is used, a 4 mmliner may be
required to neet breakdown criteria.

Gas Chromat ograph Col ums -- Two wide-bore (0.53 mm I D) fused
silica GC colums are required. A separate detector is required
for each colum. The specified analytical colums are a 30 mx
0.53 mMmID, 1.0 umfilmthickness DB-1701 (J&W Scientific); SPB
1701 (Supelco); AT 1701 (Alltech); RTX-1701 (Restek); CP-Sil 19CB
(Chronpack); 007-1701 (Quadrex); BP-10 (SGE); or equivalent, and a
30 mx 0.53 MmID, 0.5to 1.0 microneter (-m filmthickness DB-
608 (J&W Scientific); HP-608 (Hew ett Packard); SPB-608 (Supelco);
007-608 (Quadrex); BP-608 (SGE); CP-Sil 8CB (Chronpack); or

equi val ent .

NOTE: The colum length stated above is the m ni mum requirenent.
Longer colums that meet resolution and calibration requirenents
may be used. A description of the GC colums used for anal ysis
shal | be provided in the SDG Narrati ve.

A capillary colum is considered equivalent if:

. The col umm does not introduce contam nants which interfere
with identification and quantitati on of the conpounds
listed in Exhibit C (Pesticides).

. The anal ytical results generated using the colum neet the
initial calibration and calibration verification technical
acceptance criteria listed in the SONand the Contract
Required Quantitation Limts (CRQs) listed in Exhibit C
(Pesti ci des).

. The colum can accept at least 16 tinmes the | ow point
standard for individual standard m xtures A and B for each
compound listed in Exhibit C (Pesticides) w thout beconing
over | oaded.

. The col um pair chosen nust have dissimlar phases/cheni cal
properties in order to separate the conmpounds of interest
in different Retention Tine (RT) order.

Al though the instructions included in the SONare for w de bore

capil lary colums, narrower bore capillary colums nay be
eval uated for use. Follow nmanufacturer's instructions for use
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6.10.1.3.3

6.10.1.3.4

6.10.1.3. 4.1

6.10.1.3.4.2

6.10.1.3.5

6.10.1.3.6

6.10.1.3.7

6.10.1. 4

Exhibit D Pesticides/Aroclors -— Section 6
Equi prrent and Supplies (Con’t)

of its product. Docurment in SDG Narrative if other colums are
used by specifying the colum used (Exhibit B Section 2.5.1).

As applicable, followthe manufacturer's instructions for use
of its product.

The Contractor nust nmaintain docunentation that the alternate
colum net the criteria in Sections 9.2.5 and 9.3.5. The
m ni nrum docunentation is as foll ows:

Manuf act urer provided infornmation concerning the perfornance
characteristics of the col umn;

GC chronat ograns and data systemreports generated on the
GC/ ECD and used for CLP anal yses:

e Frominstrument bl anks which denonstrate that there are
no contam nants which interfere with the pesticide
anal ysi s when using the alternate col um;

e For initial calibration standards anal yzed using the
alternate colum; and

e For calibration verification standards anal yzed using
the al ternate col um.

Based on the Contractor generated data described in Section
6.10.1.3.4.2, the Contractor mnust conplete a witten conparison
and review, signed by the Laboratory Manager certifying that:

. The alternate colum performance is conparable to the
required colum performance in its ability to produce
initial calibrations and calibration verifications which
neet the technical acceptance criteria in Sections 9.2.5
and 9. 3.5;

. The low point initial calibration standard anal yses have
adequate sensitivity to neet the pesticide CRQs;

. The high point initial calibration standard anal yses were
not overl oaded; and

. The alternate colum does not introduce contani nants which
interfere with identification and quantitation of conpounds
listed in Exhibit C (Pesticides).

The docurnentation nmust be made avail abl e to USEPA during on-
site | aboratory evaluations or sent to USEPA upon request of
the Contract Laboratory Program Project Oficer (CLP PO .

PACKED COLUWNS CANNOT BE USED.

Colums are nmounted in a 0.25-inch injector ports by using gl ass
adapters available froma variety of comrercial sources (J&W
Scientific, Supelco, Inc., Hew ett-Packard, Varian, Inc., Perkin
El mer, or equivalent). The two colums may be nounted into a
single injection port with a tee adapter (Supelco, Inc.

Bel | efonte, PA, Catalog No. 2-3660, or equivalent). Use of this
adapter allows simultaneous injection onto both colums. The

| aboratory should foll ow nmanufacturer’'s recommendati ons for
nmounting 0.53 nmecapillary colums in injector ports.

D- 11/ PEST
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6.10.1.5

6.10.2

6.10.3

6.10. 4

OLC03. 2

The carrier gas for routine applications is helium Laboratories
may choose to use hydrogen as a carrier gas, but they nust clearly
identify its use in the SDG Narrative and on all divider pages
precedi ng raw chromat ogr aphi ¢ data i n subm ssions to USEPA
Laboratories that choose to use hydrogen are advised to exercise
caution in its use. Use of a hydrogen |eak detector is highly
recommended when hydrogen is used as the carrier gas. Al GC
carrier gas lines nust be constructed fromstainless steel or
copper tubing. Non-polytetrafluoroethylene (PTFE) thread seal ants
or flow controllers with rubber conponents are not to be used.

El ectron Capture Detector (ECD)

The linearity of the response of the ECD nay be greatly dependent on
the flow rate of the nmake-up gas. The make-up gas nust be P-5, P-10
(argon/ net hane) or nitrogen according to the instrunent
specification. Care nust be taken to nmaintain stable and appropriate
flow of nmake-up gas to the detector. The GO ECD systemnust be in a
roomin which the atnosphere has been denonstrated to be free of all
contaminants which may interfere with the analysis. The instrunent
nust be vented to outside the facility or to a trappi ng system which
prevents the rel ease of contamnants into the instrument room

Data System

A data systemnust be interfaced to the GJ ECD. The data system nust
all ow the continuous acquisition of data throughout the duration of

t he chromat ogr aphi ¢ program and nust permit, at the mininmm the
output of time vs. intensity (peak height or peak area) data. Al so,
the data system nmust be able to rescal e chromat ographic data in order
to report chromatograns neeting the requirenents listed within this
nmet hod.

Magneti c Tape Storage Device

Magneti c tape storage devi ces nmust be capabl e of recording data and
suitable for long-term off-line storage of GJ ECD dat a.
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Exhibit D Pesticides/Aroclors —
Reagents and

REAGENTS AND STANDARDS
Reagent s
Reagents shall be dated with the receipt date and used on a first-in,

first-out basis. The purity of the reagents shall be verified before
use.

Reagent water -- Defined as water in which no target analyte is
observed at the Contract Required Quantitation Limts (CRQ) for that
conpound.

.1 Reagent water nmay be generated by passing tap water through a

carbon filter bed containing about 453 grams (g) (1 pound) of
activated carbon (Calgon Corp., Filtrasorb-300, or equivalent).

.2 Reagent water nmay be generated using a water purification system
(MIlipore Super-Q or equivalent).

Sodi um sul fate, granul ar-anhydrous reagent grade, heated at 400°C for
4 hours, or at 120°C for 16 hours, cooled in a desiccator, and stored
in a glass bottle. Each lot nmust be extracted with hexane and

anal yzed by Gas Chromat ograph/ El ectron Capture Detector (GJ ECD) to
denonstrate that it is free of interference before use. J. T. Baker
anhydrous granul ar, Catal og No. 3375, or equivalent.

CAUTI ON: An open contai ner of sodium sulfate nay becone contam nated
during storage in the | aboratory.

Met hyl ene chl ori de, hexane, acetone, toluene, iso-octane, and

nmet hanol (optional), pesticide quality, or equivalent. It is
recommended that each | ot of solvent be anal yzed to denonstrate that
it is free of interference before use. Methylene chloride nust be
certified as acid free or nmust be tested to denonstrate that it is
free of hydrochloric acid. Acidic nmethylene chloride nust be passed
t hrough basic alum na and then denonstrated to be free of

hydrochl oric acid.

Mercury, triple distilled, for sulfur clean-up.

Copper powder (optional), fine, granular (Mllinckrodt 4649 or

equi valent). Copper may be used instead of nercury for sulfur clean-
up. Renove oxides by treating with dilute nitric acid, rinse with
distilled water to renove all traces of acid, rinse with acetone, and
dry under a stream of nitrogen.

Sodi um hydroxi de solution (10 N). Carefully dissolve 40 g of NaCH in
reagent water and dilute the solution to 100 mlliliters ().

Concentrated sul furic acid, (Sp. G. 1.84)-36N
Nitric acid, dilute, for sulfur renmoval with copper.

Ten percent acetone in hexane (v/v). Prepare by adding 10.0 niL of
acetone to 90.0 nL of hexane.

NOTE: Prepare this mixture accurately or the results fromthe

Florisil cartridge cleanup will be adversely affected. Wter in the
acetone will also adversely affect Florisil performance.
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Reagents and Standards (Con’t)

7.2 St andar ds

The Contractor must provide all standards to be used with this contract.
These standards may be used only after they have been certified
according to the procedure in Exhibit E. The Contractor must be able to
verify that the standards are certified. Manufacturer's certificates of
anal ysis must be retained by the Contractor and presented upon request.

7.2.1 St ock Standard Sol utions

7.2.1.1 St ock standard sol utions may be purchased as certified solutions
or prepared frompure standard naterial s.

7.2.1.2 Prepare stock standard sol utions by accurately wei ghi ng about
0.0100 g of pure material. D ssolve the naterial in toluene,
dilute to volune in a 10 nL volunetric flask with tol uene or
acetone. Larger volumes nay be used at the conveni ence of the

anal yst .

7.2.1.3 When conpound purity is assayed to be 97 percent or greater, the
wei ght may be used without correction to calculate the
concentration of the stock solution. If the compound purity is

assayed to be | ess than 97 percent, the weight nmust be corrected
when cal cul ati ng the concentration of the stock sol ution.

7.2.1.4 Fresh stock standards nust be prepared once every six nonths, or
sooner, if standards have degraded or concentrated. Stock
standards nust be checked for signs of degradati on or
concentration just prior to preparing working standards fromthem

7.2.2 Secondary Dilution Standards

7.2.2.1 Usi ng stock standards, prepare secondary dilution standards in
acetone that contain the conpounds of interest either singly or
m xed t oget her.

7.2.2.2 Fresh secondary dilution standards nust be prepared once every six
nont hs, or sooner, if standards have degraded or concentrat ed.
Secondary dilution standards nmust be checked for signs of
degradation or concentration just prior to preparing working
standards fromthem

7.2.3 Wor ki ng St andar ds
7.2.3.1 Surrogate Standard Spiking Sol ution

The surrogates, tetrachl oro-m xyl ene and decachl or obi phenyl, are
added to all standards, sanples (including Laboratory Control
Sanpl es), matrix spike, nmatrix spike duplicates and if required,
Performance Eval uation (PE) sanples, and required bl anks

(met hod/ sul fur clean-up/instrument). Prepare a surrogate spiking
solution of 0.20 mcrograms per mlliliter (pg/n) of each of the
two compounds in acetone. The solution should be checked
frequently for stability. The solution nust be replaced every 6
nont hs, or sooner if the solution has degraded or concentrat ed.

7.2.3.2 Mat ri x Spi ki ng Sol ution
Prepare a matrix spiking solution in acetone or nethanol that
contains the foll owi ng pesticides at the concentrations specified.

The sol ution nust be replaced every six nmonths, or sooner if the
sol ution has degraded or concentrat ed.
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Reagents and Standards (Con’t)

Pesti ci de Concentration (pg/ni)

gamma- BHC (Li ndane)
4,4' -DDT

Endrin

Hept achl or

Aldrin

Dieldrin

©Co 00 oo
N R R NN R

Resol ution Check M xture

The Resol ution Check Mxture is conmposed of the pesticides and
surrogates at the concentrations |listed below in hexane or iso-
octane. The mi xture nust be prepared every six nonths, or sooner,
if the solution has degraded or concentrated.

Conpounds Concentration (ng/ni)
gamra- Chl or dane 10.0
Endosul fan | 10.0
4,4' - DDE 20.0
Dieldrin 20.0
Endosul fan sul fate 20.0
Endrin ketone 20.0
Met hoxychl or 100.0
Tetrachl or o- m xyl ene 20.0
Decachl or obi phenyl 20.0

Per f ormance Eval uation M xture (PEM

The PEMis prepared in hexane or iso-octane, as listed below. The
PEM nust be prepared weekly, or sooner if the solution has
degraded or concentrat ed.

Conpounds Concentration (ng/ni)
ganma- BHC 10.0
al pha- BHC 10.0
4,4' -DDT 100.0
bet a- BHC 10.0
Endrin 50.0
Met hoxychl or 250.0
Tetrachl or o- m xyl ene 20.0
Decachl or obi phenyl 20.0
D- 15/ PEST

OLC03. 2



Exhibit D Pesticides/Aroclors -— Section 7
Reagents and Standards (Con’t)

7.2.3.5 I ndi vidual Standard M xtures A and B

The I ndividual Standard M xture solutions nust be prepared in

ei ther hexane or iso-octane. The concentrations of the pesticides
in the low point standard m xtures are given below. The m dpoi nt
concentration nust be 4 tinmes the | ow point concentration for each
anal yte, including the surrogates. The high concentration must be
at least 16 tines the | ow point concentration for each anal yte,
including the surrogates, but a higher concentration may be chosen
by the Contractor. The high point concentration defines the upper
end of the concentration range for which the calibration is valid.
The sol ution nust be prepared every six nonths, or sooner, if the
sol ution has degraded or concentrat ed.

Low Poi nt Low Poi nt

I ndi vi dual Standard Concentration I ndi vi dual St andard Concentration
Mx A (ng/ nL) Mx B (ng/ nL)
al pha- BHC 5.0 bet a- BHC 5.0
Hept achl or 5.0 del t a- BHC 5.0
gamra- BHC 5.0 Aldrin 5.0
Endosul fan | 5.0 Hept achl or - epoxi de 5.0

(exo- epoxy i somner)
Dieldrin 10.0 al pha- Chl or dane 5.0
Endrin 10.0 gama- Chl or dane 5.0
4, 4' - DDD 10.0 4,4' - DDE 10.0
4, 4" - DDT 10.0 Endosul fan sul fate 10.0
Met hoxychl or 50.0 Endri n al dehyde 10.0
Tetrachl or o- m xyl ene 5.0 Endrin ketone 10.0
Decachl or obi phenyl 10.0 Endosul fan 11 10.0

Tet rachl or o- m xyl ene 5.0

Decachl or o- bi phenyl 10.0

NOTE: Only the exo-epoxy isoner (isoner B) of heptachl or expoxide is used as
an anal ytical standard.

7.2.3.6 Ml ti conponent St andar ds

Toxaphene and Arocl or standards nust be prepared individually
except for Aroclor 1260 and Aroclor 1016 which may be conbined in
one standard mixture. The calibration standards for the Aroclors
nmust be prepared at concentrations of 100 nanograms (ng)/ni,
except for Aroclor 1221 which nust be prepared at 200 ng/ni.
Toxaphene nust be prepared at 500 ng/nL. Al mnulticonponent
standards nmust contain the surrogates at 20.0 ng/nL. The Aroclor
and toxaphene sol utions nust be prepared in hexane or iso-octane.
Each sol ution nust be prepared every 6 nonths, or sooner, if the
sol ution has degraded or concentrat ed.

7.2.3.7 Florisil Cartridge Check Sol ution
Prepare a 0.10 pg/ nmL solution of 2,4,5-trichlorophenol in acetone.

The sol ution nust be prepared every six nonths, or sooner, if the
sol ution has degraded or concentrat ed.
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7.2.3.8 Laboratory Control Sanple (LCS) Spiking Solution

Prepare a LCS spiking solution that contains each of the anal ytes
at the concentrations |listed belowin nethanol or acetone. The
LCS solution nmust be prepared every six nmonths, or sooner, if the
sol ution has degraded or concentrated

Conpounds Concentration (pg/m)
ganma- BHC 0.10
Hept achl or epoxi de 0.10
Dieldrin 0. 20
4,4' - DDE 0. 20
Endrin 0.20
Endosul fan sul fate 0.20
gama- Chl or dane 0.10

7.2.4 Anpul ated Standard Extracts

St andard sol utions purchased froma chem cal supply house as

anpul ated extracts in glass vials nay be retained and used until the
expiration date provided by the manufacturer. |f no manufacturer's
expiration date is provided, the standard sol uti ons as anpul ated
extracts may be retained and used for 2 years fromthe preparation
date. Standard sol utions prepared by the Contractor which are

imredi ately anpulated in glass vials may be retained for 2 years from
preparation date. Upon breaking the glass seal, the expiration times
listed in Sections 7.2.1to 7.2.3 will apply. The Contractor is
responsi ble for assuring that the integrity of the standards has not
degraded (Section 7.2.5.5).

7.2.5 St orage of Standards

7.2.5.1 Store the stock and secondary standard solutions at 4°C (£2°C) in
PTFE-1i ned, screw cap, anber bottles/vials.

7.2.5.2 Store the working standard solutions at 4°C (£2°C) in PTFE-lined
screw cap, anber bottles/vials. The working standards nust be
checked frequently for signs of degradation or evaporation

7.2.5.3 Protect all standards fromlight.
7.2.5.4 Sanpl es, sanple extracts, and standards nust be stored separately.
7.2.5.5 The Contractor is responsible for maintaining the integrity of

standard solutions and verifying prior to use. Storage of
standard solutions in the freezer may cause sonme conpounds to
precipitate. This means at the mininmm the standards must be
brought to roomtenperature prior to use, checked for |osses, and
checked that all conponents have renained in solution. Additiona
steps may be necessary to ensure all conponents are in solution

7.2.6 Tenperature Records for Storage of Standards

7.2.6.1 The tenperature of all standard storage refrigerators/freezers
shal | be recorded daily.

7.2.6.2 Tenper at ure excursi ons shall be noted and appropriate corrective
actions shall be taken to correct problens, when required
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7.

8.
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2.

0

Corrective action SOPs shall be posted on the refrigerators.

SAMPLE COLLECTI ON, PRESERVATI ON, AND STORAGE

Sanmpl e Col |l ection and Preservation

Water sanples may be collected in 1 L (or 1 quart) anber gl ass
containers, fitted with screwcaps lined with PTFE. If anber
containers are not avail able, the sanples should be protected from
light. The specific requirements for site sanple collection are
outlined by the Region.

Al sanples nust be iced or refrigerated at 4°C (£2°C) fromthe tinme
of collection until extraction.

Procedure for Sanple Storage

The sanples nust be protected fromlight and refrigerated at 4°C
(£2°C) fromthe time of receipt until 60 days after delivery of a
conpl ete reconcil ed sanpl e data package to USEPA. After 60 days the
sanpl es may be di sposed of in a nanner that conplies with all

appl i cabl e regul ati ons.

The sanpl es nust be stored in an atmosphere denonstrated to be free
of all potential contam nants.

Procedure for Sanple Extract Storage

Sanpl e extracts nust be protected fromlight and stored at 4°C (+2°C)
until 365 days after delivery of a conplete reconcil ed data package
t o USEPA.

Sanpl e extracts nust be stored in an atnosphere denonstrated to be
free of all potential contaninants.

Sanpl es, sanple extracts, and standards rnust be stored separately.

Records for Sanple and Sanmpl e Extract Storage

The tenmperature of all sanple and sanpl e extract storage
refrigerators shall be recorded daily.

Tenperature excursions shall be noted and appropriate corrective
actions shall be taken to correct problens, when required.

Corrective action SOPs shall be posted on the refrigerators.

Contract Required Hol di ng Tinmes

Extraction of water sanples by separatory funnel procedures nust be
conpleted within 5 days of the Validated Tine of Sanple Receipt
(VISR). Extraction of water sanples by continuous liquid-liquid
extraction nust be started within 5 days of VISR

As part of USEPA's QA program USEPA may provide Perfornance

Eval uati on (PE) Sanples as standard extracts which the Contractor is
required to prepare per instructions provided by USEPA. PE sanples
nmust be prepared and anal yzed concurrently with the sanples in the
SDG. The extraction holding time (5 days after VISR) does not apply
for PE Sanples received as standard extracts.
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Cali bration and Standardi zati on

8.5.3 Anal ysis of sanple extracts nust be conpleted within 40 days
followi ng the start of extraction.

9.0 CALI BRATI ON AND STANDARDI ZATI ON
9.1 Gas Chromat ograph (GC) Operating Conditions

9.1.1 The following are the gas chromatographic analytical conditions. The
condi tions are recommended unl ess ot herw se not ed.

Carrier Gas: Hel i um (Hydrogen may be used, Section
6.10. 1. 5)

Col um Fl ow 5 nm/mn

Make-up Gas: Argon/ Met hane (P-5 or P-10) or N,
(required)

I nj ector Tenperature: > 200°C (Section 9.1.5)

I nj ecti on Techni que: n-col um

I nj ecti on Vol une: 1 or 2 ul (Section 9.1.3)

Injector: G ob-type, splitless

Initial Tenperature: 150°C

Initial Hold Tinme: 0.5 mn

Tenper at ure Ranp: 5°Cto 6°C/nin

Fi nal Tenperat ure: 275°C

Final Hold Tine: After Decachl or obi phenyl has el uted

(approxi mately 10 m nutes)

9.1.2 Optimze GC conditions for analyte separation and sensitivity. Once
optim zed, the same CGC conditions nmust be used for the analysis of
all standards, sanples (including Laboratory Control Sanples,
requested matri x spi ke, and matri x spi ke duplicate), and required
bl anks (nethod/ sul fur cl ean-up/instrunent).

9.1.3 Manual injections nust be 2.0 mcroliter (pL). Auto injectors may
use 1.0 pL volunes. The sanme injection volune nmust be used for all
standards, sanples (including Laboratory Control Sanples, requested
matri x spi ke, and matrix spi ke duplicate) and required bl anks
(et hod/ sul fur cl ean-up/instrunent).

9.1. 4 The linearity of the Electron Capture Detector (ECD) may be greatly
dependent on the flow rate of the nake-up gas. Care nust be taken to
mai ntain stable and appropriate flow of nmake-up gas to the detector.

9.1.5 Col d (anbi ent tenperature) on-colum injectors that allow injection
directly onto a 0.53 mmID colum nay be used as long as the initial
calibration and calibration verification technical acceptance
criteria are net.

9.2 Initial Calibration

9.2.1 Summary of Initial Calibration
Prior to sanmple (including Laboratory Control Sanples, requested
matri x spi ke and natrix spi ke duplicate) and required bl anks
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9.2.4

9.2.4.1

OLC03. 2

(et hod/ sul fur cl ean-up) anal ysis, each GC ECD system nust be
initially calibrated at a mnimumof three concentrations for single
conponent anal ytes and surrogates in order to determ ne instrunent
sensitivity and the linearity of GC response. Milticonponent target
anal ytes are calibrated at a single point.

Frequency of Initial Calibration

Each GC/ ECD systemnust be initially calibrated upon award of the
contract, whenever major instrument mai ntenance or nodification is
perforned (e.g., colum replacenent or repair, cleaning or

repl acenent of ECD, etc.), or if the calibration verification
techni cal acceptance criteria have not been net.

Procedure for Initial Calibration
Set up the GO ECD system as described in Section 9. 1.

Prepare the initial calibration standards using the procedures,
the anal ytes, and the concentrations according to Section 7. 2.

Al standards, sanples (including Laboratory Control Sanples,
requested matri x spi ke, and matri x spi ke duplicate) and required
bl anks (et hod/sul fur cl ean-up) extracts nust be allowed to warm
to anbi ent tenperature before anal ysis.

Anal yze the initial calibration sequence as gi ven bel ow.

NOTE: Steps 16 and 17 are used as part of the calibration
verification as well (Section 9.3).

I NI TI AL CALI BRATI ON SEQUENCE
1. Resolution Check

2. Performance Eval uation M xture
3. Aroclor 1016/1260

4. Aroclor 1221

5. Aroclor 1232

6. Aroclor 1242

7. Aroclor 1248

8. Aroclor 1254

9. Toxaphene

10. Low Point Standard A
11. Low Point Standard B
12. Mdpoint Standard A
13. Mdpoint Standard B
14. H gh Point Standard A
15. H gh Point Standard B
16. Instrunment Bl ank

17. Performance Eval uation M xture
Cal culations for Initial Calibration
During the initial calibration sequence, absolute Retention Tinmes
(RTs) are deternined for all single component pesticides, the

surrogates, and at |east three nmjor peaks of each multiconmponent
anal yte.
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9.2.4.3

9.2.4.4

9.2.4.5

9.2.4.6

Exhibit D Pesticides/Aroclors --

Section 9

Calibration and Standardization (Con't)

For each single conponent pesticides, a RT is neasured in each of
the three calibration standards (|l ow point, mdpoint, high point)
for Individual Standard M xture A and |Individual Standard M xture
B. The RT for the surrogates is neasured fromeach of the three
anal yses of Individual Standard M xture A during the initia
calibration. The mean RT is calculated for each single conponent
pesticide and surrogate as the average of the three val ues.

Cal cul ate a nmean absolute RT for each single conponent pesticide
and surrogate using Equation 1.

EQ 1
RT,
BT = il
n
Where
RT = Mean absol ute retention time of analyte.
RT; = Absol ute retention tine of anal yte
n = Nunber of neasurenents (3).

A RT window is cal culated for each single conmponent anal yte and
surrogate and for the najor peaks (3 to 5) of each multiconmponent
anal yte by using Table D-1. Wndows are centered around the
average absolute RT for the anal yte established during the initia
calibration. Analytes are identified when peaks are observed in
the RT wi ndow for the conpound on both GC col umms.

The linearity of the instrunent is determned by calculating a
percent relative standard deviation (¥%RSD) of the calibration
factors froma three-point calibration curve for each of the

si ngl e conponent pesticide and surrogates. Either peak area or
peak height may be used to calculate calibration factors used in
the YRSD equation. For exanple, it is pernmitted to calculate
linearity for endrin based on peak area and to calculate linearity
for aldrin based on peak height. It is not pernitted within a
9RSD cal cul ation for an analyte to use calibration factors

cal cul ated fromboth peak area and peak height. For exanple, it
is not pernitted to calculate the calibration factor for the | ow
point standard for endrin using peak height and cal cul ate the

m dpoi nt and hi gh point standard calibration factors for endrin
usi ng peak area.

Cal cul ate the calibration factor for each single conmponent
pesticide and surrogate over the initial calibration range using
Equation 2. The calibration factors for surrogates are cal cul ated
fromthe three anal yses of Individual Standard A m xture only.

Cal cul ate the nean and the %RSD of the calibration factors for

each single conponent pesticide and surrogate over the initia
calibration range using Equation 3 and Equation 4.
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Aroounc found (ng) =

EQ 2
LF = Peak area (or Height) of the standard
Hass Injecced (ng)
EQ 3
3 e,
or = Ll
n
EQ 4
2RSD Ser 100
- x
EF
Wer e:
E (EF; - EF)*
isl
5Dy = -
(n-1)
IRSD = Percent relative standard devi ati on.
SDr = Standard deviation of calibration factors.
CF = Calibration factor.
CF = Mean cal i bration factor.
n = Total nunber of values (3).

A calibration factor is calculated for each peak in a selected set
of three to five major peaks for each nul ti conponent anal yte using
Equation 2.

Cal cul ate the percent breakdown of DDT, the percent breakdown of
Endrin, and the conbi ned breakdown of DDT and Endrin in the
Per f ormance Eval uation M xture (PEM using Equations 5, 6, 7, and
8.

EQ 5

Peak area (or Peak hei_uht.) of conmpound in PEX

cr..
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Wher e:

CFp = The calibration factor for the conmpound determned from
the mdpoint standard in the nost recent initial
calibration.

NOTE: If during the initial calibration, linearity was deternined
based on peak area for the conmpound, then the m dpoint CF rnust be
based on peak area. |If during the initial calibration, the

linearity for the conpound was determ ned based on peak height for
t he conpound, then the mi dpoint CF nust be based on peak height.

EQ 6

Amount found (ng) (DDD+DDE)

2Breakdown DDT = _
Anount (ng) of DDPT injested

* 10D

EQ 7

Amount found (ng) (endrin aldehyde + endrin ketone)

ABreakdown Endrin =
Anount (ng) of endrin injected

* 100

EQ 8
Conmbined ABreskdown = 2Breakdown DDT + ABreakdown Endrin

9.2.4.9 Cal cul ate the percent difference for each pesticide and surrogate
in the PEM usi ng Equati ons 5 and 9.

EQ 9
c -C
2D = calr »e o 10D
cl\-
Wer e:
w = Percent Difference.
Gom = Nom nal concentration of each anal yte.
Calc = Cal cul ated concentration of each analyte fromthe
anal ysi s of the standard.
9.2.4.10 Cal cul ate the resol uti on between the analytes in the Resol ution

Check M xture, PEM and the m dpoint concentrations of Individual
Standard M xtures A and B using Equation 10.

D- 23/ PEST OLC03. 2



Exhi bit D Pesticides/Aroclors -- Section 9
Calibration and Standardization (Con't)

aLCco3

e (e Haigih

tme

EQ 10

*Resolution = % » 100

Wher e

= Depth of the valley between the two peaks. The depth of
the valley is measured along a vertical line fromthe
| evel of the apex of the shorter peak to the floor of the
val | ey between the two peaks.

H = Height of the shorter of the adjacent peaks.

Techni cal Acceptance Criteria for Initial Calibration

Al initial calibration technical acceptance criteria apply
i ndependently to each GC col um

The initial calibration sequence nust be anal yzed according to the

procedure and in the order listed in Section 9.2.3, at the
concentrations listed in Section 7.2.3, and at the frequency
listed in Section 9.2.2. The GC ECD operating conditions
optimzed in Section 9.1 nust be foll owed.

The resol uti on between two adj acent peaks in the Resol uti on Check
M xture nust be greater than or equal to 60.0 percent.

Al'l single conmponent pesticides and surrogates in both runs of the
PEM nmust be greater than or equal to 90.0 percent resolved on each

col um

The absol ute RTs of each of the single conponent pesticides and
surrogates in both runs of the PEM must be within the RT wi ndow
deternmined fromthe three-point initial calibration in Section
9.2.4.3

The percent difference of the cal cul ated anount (anount found) and

the nom nal anount (anount added) for each of the single conponent
pesticides and surrogates in both of the PEMruns of each GC
colum nust be greater than or equal to -25 percent and | ess than
or equal to 25 percent using Equation 9
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The percent breakdown of DDT and endrin in each of the PEM runs
must be less than or equal to 20.0 percent. The conbi ned

br eakdown of DDT and endrin must be | ess than or equal to 30.0
percent.

The YRSD of the calibration factors for each single conponent
target conpound must be | ess than or equal to 20.0 percent, except
al pha-BHC and delta-BHC. The %:SD of the calibration factors for
al pha- BHC and del ta- BHC nust be |l ess than or equal to 25.0
percent. The 9%RSD of the calibration factors for the two
surrogates nust be less than or equal to 30.0 percent. Up to two
singl e conponent target conpounds (not surrogates) per colum nay
exceed the 20.0 percent limt for YRSD (25.0 percent for al pha-BHC
and delta-BHC), but those conmpounds nust have a %<SD of |ess than
or equal to 30.0 percent.

The resol uti on between any two adjacent peaks in the m dpoint
concentrations of Individual Standard Mxtures A and B in the
initial calibration nmust be greater than or equal to 90.0 percent.

Al instrunent blanks nust neet the technical acceptance criteria
in Section 12.1.4.5.

The identification of single conponent pesticides by gas

chronat ographi ¢ nethods is based prinmarily on RT data. The RT of
the apex of a peak can only be verified froman on-scal e
chromatogram The identification of multiconponent anal ytes by
gas chromat ographi c nethods is based primarily on recognition of
patterns of RTs displayed on a chronatogram Therefore, the
followi ng requirements apply to all data presented for single
conmponent and nul ti conmponent anal ytes

. The chromatograns that result fromthe anal yses of the
Resol uti on Check M xture, the PEM and Individual Standard
M xtures A and B during the initial calibration sequence nust
di spl ay the single conponent anal ytes present in each standard
at greater than 10 percent of full scale but Iess than 100
percent of full scale

. The chromatograns for at |east one of the three anal yses each
of Individual Standard Mxtures A and B fromthe initia
calibration sequence rust display the single conponent
anal ytes at greater than 50 percent and | ess than 100 percent
of full scale

. The chronat ograns of the standards for the multi conponent
anal ytes anal yzed during the initial calibration sequence nust
di spl ay the peaks chosen for identification of each analyte at
greater than 25 percent and | ess than 100 percent of ful
scal e.

. For all Resol ution Check M xtures, PEMs, |ndividual Standard
M xtures, and bl anks, the baseline of the chronatogram nust
return to bel ow 50 percent of full scale before the elution
time of al pha-BHC, and return to bel ow 25 percent of ful
scale after the elution time of al pha-BHC and before the
elution time of decachl orobi phenyl .

. If a chronmatogramis replotted electronically to neet

requirenents, the scaling factor used nust be displayed on the
chr omat ogr am

D- 25/ PEST

OLC03. 2



Exhi bit D Pesticides/Aroclors -- Section 9
Calibration and Standardization (Con't)

9.2.6

9.2.6.2

9.2.6.3

9.2.6.4

9.2.6.5

9.3

9.3.1

9.3.2

9.3.2.1

OLC03. 2

. If the chromat ogram of any standard needs to be replotted
electronically to meet these requirenments, both the initia
chromat ogram and the repl otted chronat ogram nust be subnitted
in the data package.

Corrective Action for Initial Calibration

If the technical acceptance criteria for the initial calibration
are not net, inspect the systemfor problens. |t may be necessary
to change the colum, bake out the detector, clean the injection
port, or take other corrective actions to achieve the technica
acceptance criteria.

Cont ami nation shoul d be suspected as a cause if the detector
cannot achi eve acceptable linearity using this method. 1In the
case of low |l evel contam nation, baking out the detector at

el evated tenperature (350°C) should be sufficient to achieve
acceptabl e performance. 1In the case of heavy contanination
passi ng hydrogen through the detector for 1-2 hours at el evated
tenperature nay correct the problem |In the case of severe
contami nation, the detector may require servicing by the ECD
manuf acturer. DO NOT OPEN THE DETECTOR. THE ECD CONTAI NS

RADI OCHEM CAL SQURCES.

If a laboratory cleans out a detector using el evated tenperature
the ECD el ectronics nmust be turned off during the bake out
pr ocedur e.

After bake out or hydrogen reduction, the detector nust be
recalibrated using the initial calibration sequence.

Initial calibration technical acceptance criteria MJST be net

bef ore any sanples (including Laboratory Control Sanples, matrix
spi ke, and matrix spike duplicate, if required) or required bl anks
(et hod/ sul fur clean-up) are anal yzed. Any sanples or required

bl anks anal yzed when the initial calibration technical acceptance
criteria have not been net will require re-analysis at no

addi tional cost to USEPA

Calibration Verification

Summary of Calibration Verification

Three types of analyses are used to verify the calibration and

eval uate instrunent performance. The anal yses of instrunent bl anks,
PEMs, and the md point concentration of Individual Standard M xtures
A and B constitute the calibration verification. Sanple (including
Laboratory Control Sanple and matrix spi ke and matrix spike
duplicate, if required) and required bl ank (nethod/sulfur clean-up)
data are not acceptabl e unl ess bracketed by acceptabl e anal yses of
instrunent bl anks, PEM and both Individual Standard M xtures A and
B

Frequency of Calibration Verification

An instrument blank and the PEM nust bracket one end of a 12-hour
period during which sanple and required bl ank data are coll ected
and a second instrunment blank and the md point concentration of
Indi vidual Standard M xtures A and B nust bracket the other end of
the 12-hour period.
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For the 12-hour period imediately following the initia
calibration sequence, the instrument blank and the PEMthat are
the last two steps in the initial calibration sequence bracket the
front end of that 12-hour period. The injection of the instrunent
bl ank starts the beginning of the 12-hour period (Section
10.2.2.1). Sanples [including Laboratory Control Sanples (LCSs)
and matrix spike and matrix spike duplicate (Ms/MSD), if required]
and required bl anks (rnethod/sul fur clean-up) may be injected for
12 hours fromthe injection of the instrument blank. The first
three injections inmmedi ately after that 12-hour period nmust be an
instrunent bl ank, |ndividual Standard M xture A, and | ndivi dua
Standard M xture B. The instrunment bl ank nust be anal yzed first,
before either standard. The Individual Standard M xtures may be
anal yzed in either order (A B or B A

The anal yses of the instrunent blank and Individual Standard

M xtures A and B imediately followi ng one 12-hour period may be
used to begin the subsequent 12-hour period, provided that they
neet the technical acceptance criteria in Section 9.3.5. In that
instance, the subsequent 12-hour period nust be bracketed by the
accept abl e anal yses of an instrunent blank and a PEM in that
order. Those two analyses may in turn be used to bracket the
front end of yet another 12-hour period. This progression nay
conti nue every 12 hours until such time as any of the instrunent
bl anks, PEMs, or Individual Standard M xtures fails to neet the
techni cal acceptance criteria in Section 9.3.5. The 12-hour time
period begins with the injection of the instrunent blank.

Standards (PEM or |Individual Standard M xtures), sanples and
required bl anks nay be injected for 12 hours fromthe time of
injection of the instrument bl ank.

If nmore than 12 hours have el apsed since the injection of the
instrunent blank that bracketed a previous 12-hour period, an
accept abl e i nstrument bl ank and PEM nust be anal yzed in order to
start a new sequence. This requirement applies even if no

anal yses were perforned since that standard was injected

The requirenents for running the instrument blanks, PEM and

Indi vidual Standard M xtures A and B are wai ved when no sanpl es
(including Laboratory Control Sanples, requested matrix spi ke and
matri x spi ke duplicate) dilutions, re-analyses, required bl anks
(et hod/ sul fur clean-up), and mul ti conponent anal ytes for the 72-
hour confirmation requirement are anal yzed during that 12-hour
period. To resune analysis, using the existing initia
calibration, the Contractor nust first anal yze an instrunent bl ank
and PEM whi ch neet the technical acceptance criteria.

If the entire 12-hour period is not required for the anal yses of

all sanples and blanks to be reported and all data collection is

to be stopped, the sequence nust be ended with either the

i nstrunent bl ank/ PEM conbi nati on or the instrunent

bl ank/ | ndi vi dual Standard M xtures A and B conbi nati on, whi chever
was due to be perforned at the end of the 12-hour period

Procedure for Calibration Verification

Al Standards and bl anks nmust warmto anbient tenperature prior to
anal ysi s.
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Anal yze the instrument blank, PEM and the md point concentration
of Individual Standard M xtures A and B at the required
frequencies (Section 9.3.2).

Cal cul ations for Calibration Verification

For each analysis of the PEMused to denonstrate calibration
verification, calculate the percent difference between the anount
of each analyte (including the surrogates) found in the PEM and
t he nom nal anount, using Equations 5 and 9.

For each analysis of the PEMused to denonstrate calibration
verification, calculate the percent breakdown of Endrin and DDT,
and the conbi ned breakdown, using Equations 5, 6, 7, and 8.

For each analysis of the md point concentration of Individual
Standard M xtures A and B used to denonstrate calibration
verification, calculate the percent difference between the anmount
of each analyte (including the surrogates) found in the standard
m xture and the nom nal anount, using Equations 5 and 9. Do not
attenpt to calculate the breakdown of Endrin and DDT in the

I ndi vi dual Standard M xtures, as these standards contain the

br eakdown products as well as the parent conpounds.

Techni cal Acceptance Criteria For Calibration Verification

calibration verification technical acceptance criteria apply

i ndependently to each GC col um.

The PEMs, |Individual Standard M xtures, and instrument bl anks mnust
be anal yzed at the required frequency (Section 9.3.2), on a GJ ECD
systemthat has met the initial calibration technical acceptance
criteria.

Al'l single conmponent pesticides and surrogates in the PEMs used to
denonstrate calibration verification must be greater than or equal
to 90.0 percent resolved. The resolution between any two adj acent
peaks in the midpoint concentrations of I|ndividual Standard

M xtures A and B used to denonstrate calibration verification nust
be greater than or equal to 90.0 percent.

The absolute RT for each of the single conponent pesticides and
surrogates in the PEMs and m d point concentration of the

I ndi vidual Standard M xtures used to denonstrate calibration
verification nmust be within the RT wi ndows determ ned fromthe
three-point initial calibration in Section 9.2.4.3.

The percent difference of the cal cul ated anount (anmount found) and
the nom nal anount (anount added) for each of the single conponent
pesticides and surrogates in the PEM and m dpoi nt concentrati on of
the Individual Standard M xtures used to denonstrate calibration
verification must be greater than or equal to -25.0 percent and

|l ess than or equal to 25.0 percent.

The percent breakdown of 4,4'-DDT in the PEM nust be | ess than or
equal to 20.0 percent on each colum. The percent breakdown of
Endrin in the PEM nust be | ess than or equal to 20.0 percent on
each colum. The conbi ned breakdown of DDT and endrin nust be

l ess than or equal to 30.0 percent on each col um.

Al instrunent blanks nmust meet the technical acceptance criteria
in Section 12.1.4.5.
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The identification of single conponent pesticides by gas

chronmat ographi ¢ nethods is based primarily on RT data. Since the
RT of the apex of a peak can only be verified froman on-scale
chromat ogram the followi ng requirenents nust be net for
calibration verification to be acceptable:

. The chromat ograms that result fromthe anal yses of the PEM and
the Individual Standard M xtures nust display the single
conmponent anal ytes present in each standard at greater than 10
percent of full scale but |ess than 100 percent of full scale

. For any PEM Individual Standard M xture, or blank, the
basel i ne of the chromatogram nust return to bel ow 50 percent
of full scale before the elution tine of al pha-BHC, and return
to bel ow 25 percent of full scale after the elution time of
al pha- BHC and before the elution tine of decachl orobi phenyl ;

. If a chromatogramis replotted el ectronically to meet these
requirenents, the scaling factor used nust be displayed on the
chr omat ogram and

. If the chromatogram of any standard or bl ank needs to be
replotted electronically to meet these requirenents, both the
initial chromatogramand the replotted chronatogran(s) must be
submitted in the data package

Corrective Action for Calibration Verification

If the technical acceptance criteria for the calibration
verification are not net, inspect the systemfor problens and take
corrective action to achieve the technical acceptance criteria

Maj or corrective actions such as replacing the GC colum or baking
out the detector will require that a newinitial calibration be
perforned that nmeets the technical acceptance criteria in Section
9.2.5

M nor corrective actions may not require performng a newinitia
calibration, provided that a new anal ysis of the standard (PEM or
Individual Mxtures) that originally failed the criteria and an
associ ated instrunent blank i nmediately after the corrective
action do neet all the technical acceptance criteria.

If a PEMor |Individual Standard M xture does not mneet the
techni cal acceptance criteria |isted above, it nust be reinjected
imrediately. |If the second injection of the PEM or I ndividua
Standard M xture nmeets the criteria, sanple analysis may continue
If the second injection does not nmeet the criteria, all data

coll ection nust be stopped. Appropriate corrective action nmust be
taken, and a new initial calibration sequence nust be run before
nore sanple data are collected

If an instrument blank does not meet the technical acceptance
criteria listed in Section 12.1.4.5, all data collection nust be
stopped. Appropriate corrective action nust be taken to cl ean out
the system and an acceptabl e instrument blank nust be anal yzed
bef ore nore sanple data are collected

Anal ysts are rem nded that running an instrunment blank and a PEM
or Individual Standard M xtures once every 12 hours are the
m ni mum contract requirenments. Late eluting peaks may carry over
fromone injection to the next if highly conpl ex sanples are
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anal yzed or if the GC conditions are unstable. Such carryover is
unacceptable. Therefore, it may be necessary to run instrument
bl anks and standards nore often to avoid discarding data

If a successful instrument blank and PEM cannot be run after an
interruption in analysis (Section 9.3.2.6), an acceptable initia
calibration nust be run before sanple data nay be collected. Al
accept abl e sanpl e (including Laboratory Control Sanples, requested
matri x spi ke and matrix spi ke duplicate) and required bl ank
(et hod/ sul fur cl ean-up) anal yses nust be preceded and foll owed by
accept abl e standards and instrument bl anks, as described in
Section 9.3.2

Calibration verification technical acceptance criteria nust be net
bef ore any sanples (including the Laboratory Control Sanple,
requested matri x spi ke and matri x spi ke duplicate) and required

bl anks (et hod/sul fur clean-up) are reported. Any sanples and
requi red bl anks associated with a calibration verification which
did not nmeet the technical acceptance criteria will require re-
anal ysis at no additional cost to USEPA
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PROCEDURE
Sanpl e Preparation
This nmethod is designed for anal ysis of water sanples that contain
| ow concentrations of the pesticides and Aroclors listed in Exhibit
C. The majority of the sanples are expected to come from drinking
wat er and wel | /ground water type sources around Superfund sites. |If,
upon inspection of a sanple, the Contractor suspects that the sanple
is not amenable to this nethod, contact Sanple Managenent O fice
(SMO). SMOw Il contact the Region for instructions
If insufficient sanple volune (less than 90 percent of the required
amount) is received to performthe anal yses, the Contractor shal
contact SMOto apprise themof the problem SMOw Il contact the
Region for instructions. The Region will either require that no
sanpl e anal yses be performed or will require that a reduced vol une be
used for the sanple analysis. No other changes in the anal yses will
be pernmitted. The Contractor shall docurment the Region's decision in
the Sanple Delivery Goup (SDG Narrative.
Extraction of Sanples
Water sanples may be extracted by either separatory funnel procedure
or a continuous liquid-liquid extraction procedure. |If an emrul sion
prevents acceptabl e solvent recovery with the separatory funne
procedure, continuous liquid-liquid extraction nmust be enpl oyed
Al ow the sanples to come to anbi ent tenperature (approxinmately one
hour) .
Separatory Funnel Extraction
1.1 Measure out each 1 L sanple aliquot in a separate graduated
cylinder. Measure and record the pH of the sanple with w de
range pH paper and adjust the pHto between 5 and 9 with 10 N
sodi um hydr oxi de or concentrated sulfuric acid, if required.
Sanpl es requiring pH adjustment nust be noted in the SDG
narrative. Place the sanple aliquot into a 2 L separatory
f unnel
1.2 Using a syringe or a volunetric pipet add 200 microliter (uL)
of the surrogate solution (Section 7.2.3.1) to all water
sanpl es.
.1.3 Rinse the graduated cylinder with 30 mlliliters (mL) of
net hyl ene chloride and transfer the rinsate to the separatory
funnel. If the sanple container is enpty, rinse the container
with 30 nL of methylene chloride and add the rinsate to the
separatory funnel. |[If the sanple container is not rinsed, then
add another 30 nL of nethylene chloride to the separatory
funnel and extract the sanple by shaking the funnel for two
mnutes, with periodic venting to rel ease excess pressure
NOTE: The total volume of solvent used for extraction is 60 nL.
Al ow the organic layer to separate fromthe water phase for a
mni mum of 10 minutes. |If the emulsion interface between
layers is more than one-third the volume of the solvent |ayer
the anal yst nust enpl oy nechanical techniques to conplete the
phase separation. The optinmumtechni que depends upon the
sanpl e, and may include stirring, filtration through gl ass
wool , centrifugation or other physical neans. Drain the
nmet hyl ene chloride into a 250 nL Erl enmeyer fl ask
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10.1.3.1. 4 Add a second 60 nL vol ume of nethylene chloride to the
separatory funnel and repeat the extraction procedure a second
time, conbining the extracts in the Erlenneyer flask. Perform
a third extraction in the same nmanner.

10.1.3.2 Conti nuous Li quid-Liquid Extraction
10.1.3.2.1 Conti nuous Liquid-Liquid Extracti on Wthout Hydrophobic
Menbr ane
10.1.3.2.1.1 Fol | ow manufacturer's instructions for set-up.
10.1.3.2.1.2 Add met hyl ene chloride to the bottom of the extractor and
fill it to a depth of at |east one inch above the bottom
si dearm
10.1.3.2.1.3 Measure out each 1 L sanple aliquot in a separate, clean

graduated cylinder; transfer the aliquot to the continuous
extractor. Measure the pH of the sanple with wi de range pH
paper or pH nmeter and record pH  Adjust the pHto between 5
and 9 with 10 N sodi um hydroxi de or concentrated sul furic
acid, as required. Sanples requiring the pH adjustment nust
be noted in the SDG Narrati ve.

NOTE: Wth sone sanples, it nay be necessary to place a

| ayer of glass wool between the methylene chloride and the
water layer in the extractor to prevent precipitation of
suspended solids into the methyl ene chloride during
extraction.

10.1.3.2.1. 4 Using a syringe or volunetric pipet, add 200 pL of the
surrogate standard spi king solution (Section 7.2.3.1) into
the sanple and mx well.

10.1.3.2.1.5 Ri nse the graduated cylinder with 50 nL of methyl ene
chloride and transfer the rinsate to the continuous
extractor. |If the sanple container is enpty, rinse the
container with 50 mL of nethylene chloride and add the
rinsate to the continuous extractor.

10.1.3.2.1.6 Add sufficient nethylene chloride to the continuous
extractor to ensure proper solvent cycling during operation.
Adjust the drip rate to 5 to 15 nlL/m nute (reconmrended);
optimize the extraction drip rate. Extract for a mninum of
18 hours.

NOTE 1: Wien a minimumdrip rate of 10-15 nis/minute is
mai nt ai ned t hroughout the extraction, the extraction tine
may be reduced to a mninumof 12 hours. A lowto cool,
then detach the distillation flask. Proceed to Section
10. 1. 4.

NOTE 2: Sone continuous liquid-liquid extractors are al so
capabl e of concentrating the extract within the extraction
set-up. Follow the manufacturer's instructions for
concentration when using this type of extractor.
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Conti nuous Li quid-Liquid Extraction Wth Hydrophobi ¢ Menbr ane

Fol | ow the manufacturer's instructions for set-up

Measure out each 1 L sanple aliquot in a separate, clean

graduated cylinder. |If the sanple container is enpty, rinse
the container with 50 nL of methylene chloride and add the
rinsate to the continuous extractor. |f the sanple was not

received in a 1 L container, add 50 nL of nethylene chloride
to the continuous extractor. Slowy transfer the aliquot to
the continuous extractor. Measure the pH of the sanple with
wi de range pH paper or pH neter and record pH  Adjust the
pH to between 5 and 9 with 10 N sodi um hydroxi de or
concentrated sul furic acid, as required. Sanples requiring
the pH adjustnent nust be noted in the SDG Narrative.

Using a syringe or volumetric pipet, add 200 pL of the
surrogate standard spi king solution (Section 7.2.3.1) into
the sanple and mx well.

Ri nse the graduated cylinder with 50 nL of nethyl ene
chloride and transfer the rinsate to the continuous
extractor.

Add sufficient nethylene chloride to the continuous
extractor to ensure proper solvent cycling during operation
Adjust the drip rate to 15 nmiL/mnute (recomrended); optim ze
the extraction drip rate. Extract for a mninmumof 6 hours.

NOTE 1: Due to the smaller volume of solvent used during the
extraction process, some sanple matrices (e.g., oily

sanpl es, sanpl es containing a high concentration of
surfactants) nay create an emrul sion which will consune the
sol vent vol une, preventing the efficient extraction of the
sanple. Wien this occurs, add additional solvent to ensure
efficient extraction of the sanple, and extend the
extraction tinme for a mninmumof 6 hours. |If the sanple
matrix prevents the free flow of solvent through the

nmenbr ane, then the non-hydrophobi c menbrane continuous
liquid-liquid type extractor nust be used

Allow to cool, then detach the distillation flask. Proceed
to Section 10.1.4.

NOTE 2: Sone continuous liquid-liquid extractors are al so
capabl e of concentrating the extract within the extraction
set-up. Follow the manufacturer's instructions for
concentration when using this type of extractor. Using the
hydr ophobi ¢ menbrane, it may not be necessary to dry the
extract with sodiumsulfate

NOTE 3: If low surrogate recoveries occur, assure 1) the
apparatus was properly assenbled to prevent |eaks; 2) the
drip rate/solvent cycling was optimzed; and 3) there was
proper cooling for condensation of solvent. Docurent the
probl em and the corrective action.

NOTE 4: Alternate continuous liquid-liquid extractor types
that neet the requirenents of the SONmay al so be used. |If
using alternate extractors or design types, followthe
manuf acturer's instructions for set-up. Optinize the
extraction procedure.
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10.1. 4

10.1. 4.

10.1. 4.

10. 1. 4.

10.1. 4.

10. 1. 4.

10. 1. 4.

10.1. 4.

10. 1. 4.

10. 1. 4.
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4.2

4.3

Extract Drying and Concentration

Assenbl e a Kuder na-Dani sh (K-D) concentrator by attaching a 10 nL
concentrator tube to a 500 nL evaporative flask. O her
concentration devices or techniques nmay be used in place of the
K-D, if equivalency is denonstrated for all the target pesticides
and Aroclors listed in Exhibit C

Pour the extract through a drying colum containing about 10
centineters (cn) of anhydrous granul ar sodi um sul fate and col | ect
the extract in the K-D concentrator. R nse the Erlenneyer flask
and the sodiumsulfate with at |east two additional 20 to 30 nL
portions of nethylene chloride to conplete the quantitative
transfer.

Add one or two clean boiling chips to the evaporative flask and
attach a three-ball Snyder colum. Pre-wet the Snyder columm by
addi ng about 1 nL of nethylene chloride to the top of the col um.
Pl ace the K-D apparatus on a hot water bath (60-90°C reconmended)
so that the concentrator tube is partially imrersed in the hot
water and the entire | ower rounded surface of the flask is bathed
with hot vapor. Adjust the vertical position of the apparatus and
the water tenperature as required to conplete the concentration in
15 to 30 mnutes. At the proper rate of distillation, the balls
of the colum will actively chatter, but the chanbers will not
flood with condensed solvent. Wen the apparent volunme of liquid
reaches 3 to 5 nL, renove the K-D apparatus. Allowit to drain
and cool for at least 10 minutes. DO NOT ALLOW THE EVAPORATCR TO
GO DRY. Proceed with the solvent exchange to hexane.

Sol vent Exchange to Hexane

Monmentarily renove the three-ball Snyder colum, add 50 niL of
hexane and a new boiling chip, and reattach the Snyder col um.
Pre-wet the colum by adding about 1 nL of hexane to the top.
Concentrate the sol vent extract as before. Wen the apparent
volume of liquid reaches 1 nL, renove the K-D apparatus and
allowit to drain and cool for at least 10 minutes. DO NOT
ALLOW THE EVAPORATOR TO GO DRY.

Renove the Snyder colum; using 1 to 2 nL of hexane, rinse the
flask and its lower joint into the concentrator tube.

Use the nmicro Snyder colum or the nitrogen bl owdown techni que
to concentrate the hexane extract to 2.0 niL.

Fi nal Concentration of Extract

Two different techniques are pernitted to concentrate the extract
to 2.0 n.. They are the mcro Snyder colum and nitrogen
evapor ati on techni ques.

M cro Snyder Columm Techni que

Add anot her one or two clean boiling chips to the concentrator
tube and attach a two-ball mcro Snyder columm. Pre-wet the
Snyder col utmm by addi ng about 0.5 nL of hexane to the top of
the colum. Place the K-D apparatus in a hot water bath (80°C
to 90°C recommended) so that the concentrator tube is partially
imersed in the hot water. Adjust the vertical position of the
apparatus and the water tenperature as required to conplete the
concentration in 5 to 10 mnutes. At the proper rate of
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Exhibit D Pesticides/Aroclors -- Section 10
Procedure (Con’'t)

distillation the balls of the colum will actively chatter but
the chanmbers will not flood with condensed sol vent. Wen the
apparent volune of |iquid reaches about 0.5 nlL, renove the K-D
apparatus fromthe water bath and allowit to drain for at

|l east 10 minutes while cooling. Renove the Snyder col um and
rinse its flask and lower joint into the concentrator tube with
0.2 nL of hexane. Adjust the final volune with hexane to 2.0
m..

Ni trogen Evaporation Techni que (taken from ASTM Met hod D 3086) .

Pl ace the concentrator tube with an open mcro Snyder colum
attached in a warmwater bath (30°C to 35°C recomrended) and
evaporate the solvent volume to just below 1 or 2 nmL by

bl owing a gentle streamof clean, dry nitrogen filtered
through a colum of activated carbon above the sol vent.

Adj ust the final volunme with hexane to 1.0 nL (Florisil
cartridge check) or 2.0 nL (sanple extract).

CAUTION: Gas lines fromthe gas source to the evaporation
apparatus nust be stainless steel, copper, or PTFE tubing.
Pl astic tubing nust not be used between the carbon trap and
the sanple as it may introduce interferences. The internal
wal | of new tubing nust be rinsed several tinmes with hexane
and then dried prior to use.

During evaporation, the tube solvent |evel nust be kept
bel ow the water |evel of the bath. DO NOT ALLOWN THE EXTRACT
TO GO TO DRYNESS.

Proceed to Section 10.1.5 for extract cleanup. O herw se,
transfer the extract to a PTFE-lined screwcap bottle and | abel
the bottle. Store at 4°C (£2°C) but not greater than 6°C.

Extract d eanup

1

The two cl eanup procedures specified in this nethod are Florisil
cartridge and sul fur cleanup. Florisil cartridge cleanup is
required for all extracts. Sulfur cleanup nust be performed on

extracts containing sulfur at levels that interfere with Gas

Chr onat ogr aph/ El ectron Capture Detector (GJ ECD) analysis. Sul fur
contam nation in a sanple analysis is unacceptable. Method bl anks
nmust be subjected to the sane cl eanup procedures as the sanpl es.

Florisil d eanup

I ntroduction

Florisil cartridge cleanup significantly reduces matrix
interference caused by polar conpounds and is required for al
extracts. The same volunme of the concentrated extract taken
for Florisil cleanup nust be naintained after Florisil cleanup
(2 m).

Florisil Cartridge Performance Check

Summary of Florisil Cartridge Performance Check

Every | ot nunber of Florisil cartridges nmust be tested
before they are used for sanple cl eanup.
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10.1.5.2.2.2

10.1.5.2.2.3

10.1.5.2.2. 4

10.1.5.2.2.4.1

10.1.5.2.2.4.2

10.1.5.2.2.5

10.1.5.2.3

OLC03. 2

Frequency of Florisil Cartridge Performance Check

Cartridge performance check must be conducted at |east once
on each lot of cartridges used for sanple cleanup or every 6
nont hs whi chever is nost frequent.

Procedure for Florisil Cartridge Performance Check

Add 0.5 nL of 2,4,5-trichlorophenol solution (0.1 pg/nL in
acetone, Section 7.2.3.7) and 0.5 nL of Standard M xture A,
m dpoi nt concentration, Section 7.2.3.5) to 4 nL of hexane.
Reduce the volume to 0.5 L using nitrogen (Section
10.1.4.5.2). Place the mxture onto the top of a washed
Florisil cartridge, and elute it with 9 nL of hexane/ acetone
[(90:10)(V/V)]. Use two additional 1 nL hexane rinses to
ensure quantitative transfer of standard fromthe cartridge.
Concentrate to a final volume of 1 nL and anal yze the
solution by GO ECD using at | east one of the GC col unms
specified for sanple analysis. Determ ne the recovery of
each anal yte for evaluation and reporting purposes.

Cal cul ate the percent recovery using Equation 11.

EQ 11
Percent Racovery = % x 100
e
Wher e:
Q = Quantity determ ned by anal ysis.
Q = Quantity added.

Techni cal Acceptance Criteria for Florisil Cartridge
Per f or mance Check

The cartridge performance check sol uti on nust be anal yzed
on a GJECD neeting the initial calibration and
calibration verification technical acceptance criteria.

The lot of Florisil cartridges is acceptable if all
pesticides are recovered at 80 to 120 percent, if the
recovery of trichlorophenol is less than 5 percent, and
if no peaks interfering with the target anal ytes are
det ect ed.

Corrective Action for Florisil Cartridge Performance Check
Any lot of Florisil cartridges that does not neet the

criteria above nust be discarded and a new | ot, rmneeting
criteria, used for sanple cleanup.

Sanmpl e d eanup by Florisil Cartridge

The required Florisil cartridge size is a 1 g cartridge and the
final volune of the extract after Florisil cleanup is 2 niL.
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Frequency of Sanple Ceanup by Florisil Cartridge

Al sanple extracts (including Laboratory Control Sanples
and requested natrix spike and matrix spi ke duplicate) and
net hod bl ank extracts are required to be cleaned up by the
Florisil cartridge technique.

Procedure for Sanple Ceanup by Florisil Cartridge

Attach the vacuumnanifold to a water aspirator or to a
vacuum punp with a trap installed between the nmanifold
and the vacuum source. Adjust the vacuum pressure in the
mani fold to between 5 and 10 pounds of vacuum

Pl ace one Florisil cartridge into the vacuum nanifold for
each sanpl e extract.

Prior to cleanup of sanples, the cartridges must be
washed w th hexane/ acetone (90:10). This is acconplished
by placing the cartridge on the vacuum nmanifol d, by
pulling a vacuum and by passing at least 5 nL of the
hexane/ acet one sol ution through the cartridge. Wile the
cartridges are being washed, adjust the vacuum applied to
each cartridge so that the flow rate through each
cartridge is approxi mately equal. DO NOT ALLOW THE
CARTRI DGES TO GO DRY AFTER THEY HAVE BEEN WASHED

After the cartridges on the nanifold are washed, the
vacuumis rel eased, and a rack containing | abeled 10 niL
volunetric flasks is placed inside the nanifold. Care
nmust be taken to ensure that the solvent |ine fromeach
cartridge is placed inside of the appropriate volunetric
flask as the manifold top is repl aced

After the volunmetric flasks are in place, the vacuumto
the manifold is restored, and a vol une of extract equa
to the required final volunme fromeach sanpl e and net hod
bl ank extract is transferred to the top frit of the
appropriate Florisil cartridge. This nust equal the
final volune after Florisil cleanup

Because the vol umes marked on concentrator tubes are not
necessarily accurate at the 1 nL level, the use of a
syringe or a volumetric pipet is required to transfer the
extract to the cleanup cartridge

The pesticides/Aroclors in the extract concentrates are
then eluted through the colum with 8 nL of

hexane/ acet one (90:10) and are collected into the 10 nL
volunetric flasks held in the rack inside the vacuum
mani f ol d.

Transfer the eluate in each volunetric flask to a cl ean
centrifuge tube or 10 nL vial. Use two additional 1 nL
hexane rinses to ensure quantitative transfer of the
cartridge eluate.

Adjust the extract to 2 nL aliquot volune as was taken
for cleanup using either nitrogen bl ondown or a mcro
Snyder colum (Section 10.1.4.5). Measure the final
volume with a syringe or by transferring the extract to a
volunetric flask.
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10.1.5.2.3.2.10 If sulfur cleanup is to be perfornmed, proceed to Section
10.1.5.3.3. Oherwise, transfer the sanple to a GC vi al
and | abel the vial. The extract is ready for GJ ECD

anal ysi s.

10.1.5.3 Sul fur d eanup

10.1.5.3.1 I ntroduction

10.1.5.3. 1.1 Sul fur contanmination will cause a rise in the baseline of a
chromat ogram and may interfere with the anal yses of the
later eluting pesticides. |If crystals of sulfur are evident
or if the presence of sulfur is suspected, sulfur renova
nmust be perforrmed. Interference which is due to sulfur is
not acceptable. Sulfur can be renoved by one of two
nmet hods, according to |laboratory preference. If the sulfur

concentration is such that crystallization occurs in the
concentrated extract, centrifuge the extract to settle the
crystals, and renove the sanple extract with a di sposabl e
pi pette, leaving the excess sulfur in the centrifuge tube
Transfer the extract to a clean centrifuge tube or clean
concentrator tube before proceeding with further sul fur

cl eanup

10.1.5.3.1.2 If only part of a set of sanples require sul fur cleanup
then, a sulfur cleanup blank is required for that part of
the set (Section 12.1.3.2).

10.1.5.3.2 Frequency of Sul fur d eanup
Sul fur removal is required for all sanple extracts that contain
sul fur.

10.1.5.3.3 Procedure for Sul fur C eanup

10.1.5.3.3.1 Mercury Techni que

Add one to three drops of mercury to each hexane extract in
a clean vial. Tighten the top on the vial and agitate the
sanple for 30 seconds. Filter or centrifuge the extract.

Pi pet the extract to another vial and leave all solid
precipitate and liquid nercury. |If the mercury appears
shiny, proceed to Section 10.2 and anal yze the extract. |If
the nercury turns black, repeat sulfur renoval as necessary.
The extract transferred to the vial still represents the 2.0
nL final volune. CAUTION Waste containing nercury should
be segregated and di sposed of properly.

NOTE: Mercury is a highly toxic netal and therefore nust be
used with great care. Prior to using nercury, it is
recommended that the anal yst becone acquai nted wi th proper
handl i ng and cl eanup techni ques associated with this netal

10.1.5.3.3.2 Copper Techni que

Add approximately 2 grams (g) of cleaned copper powder to
the extract in the centrifuge or concentrator tube (2 g wll
fill the tube to about the 0.5 nL mark). M x the copper and
extract for at least 1 mnute on a nechanical shaker
Separate the extract fromthe copper powder by draw ng off
the extract with a di sposabl e pipet, and transfer the
extract to a clean vial. The extract transferred to the
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vial still represents the 2.0 nL final volume. The
separation of the extract fromthe copper powder is
necessary to prevent degradation of the pesticides. |If the
copper appears bright, proceed to Section 10.2 and anal yze
the extracts. |f the copper changes col or, repeat the

sul fur renoval procedure as necessary.

10.2 QC Analysis

10.2.1

10.2.1.1

10.2.1.2

10.2.2

10.2. 2.1

0 hr.

12 hr.

I nt roduction

Bef ore sanpl es (including Laboratory Control Sanples and requested
matri x spi ke and natrix spi ke duplicate) and required bl anks
(et hod/ sul fur cl ean-up) can be anal yzed, the instrunent must neet
the initial calibration and calibration verification technica
acceptance criteria. Al sanple extracts, required bl anks, and
calibration standards nust be anal yzed under the sane instrunental
conditions. Al sanple extracts, required bl ank extracts, and

st andar d/ spi ki ng sol utions must be allowed to warmto anbi ent
tenperature (approximately 1 hour) before preparation/analysis
Sanpl e anal ysis on both GC colums is required for all sanples and
bl anks.

Set up the GO/ ECD system per the requirenments in Section 9.1

Unl ess anbi ent tenperature on-colum injection is used (Section
9.1), the injector nmust be heated to at |east 200°C. The

optim zed gas chromat ographic conditions from Section 9.1 rnust be
used.

Procedure for Sanple Analysis by GJ ECD

The injection nust be nade on-columm by using either automatic or
manual injection. |f autoinjectors are used, 1.0 pL injection

vol umes may be used. Manual injections nust use at least 2.0 pL
injection volunmes. The same injection volume nust be used for all
standards, sanples, and bl anks associated with the sane initia
calibration. If a single injectionis used for two GC col ums
attached to a single injection port, it may be necessary to use an
injection volune greater than 2 yL. However, the sane injection
vol ume nust be used for all anal yses.

Anal ytical Sequence

Al sanples and required bl anks must be analyzed within a valid
anal ysi s sequence as gi ven bel ow.

Injection # Material Injected

1-15 First 15 steps of the initial
calibration

16 Instrument bl ank at end of
initial calibration

17 PEM at end of initial
calibration

18 First sanple

Subsequent sanpl es

o O O O

Last sanple
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Tine Injection # Material |Injected
1st injection past I nstrument bl ank
12: 00 hr.
2nd and 3rd I ndi vi dual Standard M xtures
i nj ecti ons past A and B
12: 00 hr.
0 Sanpl e
0
0 Subsequent sanpl es
0
0
Anot her 12 hr. 0 Last sanple
1st injection past I nstrunment bl ank
12 hr.
2nd injection PEM
0 Sanpl e
0
0 Subsequent sanpl es
0
0
Anot her 12 hr. 0 Last sanple
1st injection past I nstrument bl ank
12: 00 hr.
2nd and 3rd I ndi vi dual Standard M xtures
i nj ecti ons past A and B
12: 00 hr.
0 Sanpl e
0
0 Subsequent sanpl es
0
0
etc
10.2.2.1.1 The first 12 hours are counted frominjection #16 (the
Instrunent Blank at the end of the initial calibration
sequence), not frominjection #1. Sanples and required bl anks
may be injected until 12:00 hours have el apsed. Al subsequent
12-hour periods are timed fromthe injection of the instrunent
bl ank that brackets the front end of the sanples. Because the
12-hour time period is timed frominjection of the instrunent
bl ank until the injection of the |ast sanple, each 12-hour
period may be separated by the | ength of one chromat ographic
run, that of the analysis of the |ast sanple. Wile the 12-
hour period may not be exceeded, the laboratory nay run
i nstrunent bl anks and standards nore frequently, for instance
to accommodat e staff working on 8-hour shifts
10.2.2.1.2 After the initial calibration, the anal ysis sequence nay

OLC03. 2

continue as |long as acceptabl e i nstrument bl anks, PEMs and
Indi vidual Standard M xtures A and B are anal yzed at the
required frequency. This analysis sequence shows only the
m ni mumrequi red bl anks and standards. More bl anks and
standards may be run at the discretion of the Contractor;
however, the blanks and standards nust also satisfy the
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criteria presented in Section 9 in order to continue the run
seguence.

An anal ysis sequence nust al so include all sanples and
requi red bl ank anal yses, but the Contractor nay deci de at
what point in the sequence they are to be anal yzed.

The requirenents for the anal ysis sequence apply to each GC
colum and for all instrunents used for these anal yses

Sanmpl e Dilutions

The sanple nust first be anal yzed at the nost concentrated | eve
(injection taken fromthe 2.0 nL final extract after the clean-up
st eps).

If the concentration of any single conponent pesticide is greater
than the upper linit of the initial calibration range on both GC
colums, then the extract nust be diluted. |f the concentration
of any single conponent pesticide is greater than the upper limt
of the initial calibration range on one GC colum, but not the
other, then the extract nust be diluted only if the percent

di fference between the two concentrations is less than or equal to
25% The on-columm concentration of the pesticide conpound(s) in
the diluted extract nust be between the initial calibration |ow
poi nt and hi gh poi nt standards.

If the cal cul ated concentration of any multi conponent peak, used
for quantitation is greater than the concentration of the nost
intense single conmponent analyte in the initial calibration high
poi nt standard, then the sanple nust be diluted to have the
concentration of the |argest peak in the multiconmponent analyte
between the initial calibration mdpoint and high point standards
of that single conponent pesticide.

If dilution is enployed solely to bring a peak within the
calibration range or to get a nulticonponent pattern on scale, the
results for both the nore and the | ess concentrated extracts mnust
be reported. The resulting changes in quantitation linmts and
surrogate recovery nust be reported also for the diluted sanples.

If the dilution factor is greater than 10, an additional extract
10 times nore concentrated than the diluted sanple extract must be
anal yzed and reported with the sanple data. |f the dilution
factor is less than 10, but greater than 1, the results of the
original undiluted analysis nmust al so be reported

If the analysis of the nost concentrated extract does not mneet the
requirenent for dilution in Section 10.2.3.2 and 10.2.3.3, then
the analysis is at no additional cost to USEPA

When diluted, the chromatographic data for the single component
pesticide nmust be able to be reported at greater than 10 percent
of full scale but |ess than 100 percent of full scale

When diluted, multiconponent analytes nust be able to be reported
at greater than 25 percent of full scale but |ess than 100 percent
of full scale

If a chromatogramis replotted el ectronically to nmeet these
requirenents, the scaling factor used nust be displayed on the
chromatogram |f the chromatogram of any sanpl e needs to be
replotted electronically to meet these requirenents, both the
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initial chromatogramand the replotted chronatograms) must be
subnmitted in the data package

10.2.3.10 Dilute the sanple using the follow ng procedure

10.2.3.10.1 Calcul ate the extract dilution in order for the single
conponent pesticides to neet the requirenment listed in Section
10.2.3.7.

10.2.3.10.2 Cal cul ate the extract dilution in order for the multiconponent

anal ytes to nmeet the requirement listed in Section 10.2. 3. 8.

10.2.3.10.3 Dilute the sanple extract quantitatively w th hexane.
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DATA ANALYSI S AND CALCULATI ONS

Qualitative ldentification of Target Conpounds

The laboratory will identify single conponent anal yte peaks based on
the Retention Time (RT) w ndows established during the initia
calibration sequence. Single conponent anal ytes are identified when
peaks are observed in the RT window for the analyte on both Gas

Chr onat ograph (GC) col ums.

A set of three to five major peaks is selected for each

mul ti conponent analyte. RT wi ndows for each peak are determ ned from
the initial calibration analysis. ldentification of a multiconponent
anal yte in the sanple is based on pattern recognition in conjunction
with the elution of three to five sanple peaks within the RT wi ndow
of the correspondi ng peaks of the standard on both GC colums. The
nunber of potential quantitation peaks is listed in Table D2

A standard of any identified nulticonmponent anal yte must be run
within 72 hours of its detection in a sanple chromatogramwithin a
valid 12-hour sequence

The choi ce of the peaks used for multiconponent anal yte
identification and the recognition of those peaks may be conplicated
by the environnental alteration of the toxaphene or Aroclors, and by
the presence of coeluting analytes, or matrix interferences, or both.
Because of the alteration of these materials in the environment,

mul ti conponent anal ytes in sanples may give patterns simlar to, but
not identical with, those of the standards.

Toxaphene and Aroclors require only a single-point calibration.
Identification requires visual inspection of an on-scale pattern

Cal cul ati ons

Tar get Compounds

Quantitation for all analytes and surrogates nust be performed and
reported for each GC col um.

Manual integration of peaks (e.g., neasuring peak height with a
ruler) is only permtted when accurate el ectronic integration of

peaks cannot be done. If manual integration of peaks is required
it must be docunented in the Sanple Delivery G oup (SDG
Narrative

The Contractor nmust quantitate each single conponent analyte and
surrogate based on the calibration factor fromthe nost recent
initial calibration mdpoint standard m xture anal yses. Do not
use the anal yses of the Individual Standard M xtures used to
denonstrate calibration verification for quantitation of sanples.

The Contractor nmust quantitate each mul ti conponent anal yte based
on the calibration factor fromthe nost recent initial calibration
st andar d.

If more than one nulticonponent analyte is present, the Contractor
nmust choose separate peaks to quantitate the different

nmul ti conponent anal ytes. A peak common to both anal ytes present
in the sanple nust not be used to quantitate either anal yte.
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11.2.1.6

11.2.1.7

11.2.1.8

Before reporting data to USEPA, it is required that the Contractor
check for flags generated by the data systemthat indicate
i mproper quantitation of analytes.

The chromat ograms of all sanples (including Laboratory Control
Sanpl es, requested matrix spike/ matrix spike duplicate) standards,
and required bl anks nmust be reviewed by a qualified pesticide

anal yst before they are reported.

Cal cul ate the concentration of the single conponent pesticides and
surrogates by using the follow ng equation:

EQ 12
(L) (V) (D)
Coneentration pg/L = % %
CFup (V) (V,)

Wher e:

A = Response (peak area or height) of the conpound to be
nmeasur ed.

CFp=  Calibration factor for the mid-point frominitial
calibration standard (area per ng).

Vi = Vol ume of concentrated extract (pL). (This volune is
2000 pL).

Vi = Vol ume of extract injected (uL). (If a single injection
is made onto two colums, use one-half the volume in the
syringe as the volune injected onto each col um).

Vy = Vol ume of water extracted (nmL). (NOTE for instrunent
bl anks and sul fur cl eanup bl anks, assume a 1,000 niL
vol ure) .

Df = Dilution factor. The dilution factor for anal ysis of

wat er sanmples by this nethod is defined as foll ows:

uL nost concentrated extract used to make dilution + uL cl ean sol vent

11.2.1.9

OLC03. 2

ML rmost concentrated extract used to make dilution
If no dilution is performed, Df = 1.0.

The calibration factors used in Equation 12 are those fromthe
nost recent md-point standard fromthe initial calibration. |If
the calibration factors used to determine the linearity of the
initial calibration were based on peak area, then the
concentration of the analyte in the sanple nust be based on peak
area. Simlarly, if peak height was used to determne linearity,
use peak height to deternmine the concentration in the sanple.

Contract Required Quantitation Limt (CRQ) Calculation
If the adjusted CRQL is less than the CRQL listed in Exhibit C
(Pesticides), report the CRQL in Exhibit C (Pesticides).

Cal cul ate the adjusted CRQL for pesticides by using the follow ng
equati on:
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EQ 13

Contract Sanmple
hdjusted - Contract x Vol (1000 mL) » Df x Ve
CROL CRQL v, Contract Ext.
Val (2000ulL)

Wher e:
Contract CRQL = Take exact CRQL values reported in Exhibit C
of the SOW
V, = Sane as EQ 12.
Vi = Sane as EQ 12.
Df = Sanme as EQ 12.
11.2.1.10 During initial calibration, a set of three to five quantitation

peaks was chosen for each nmulticonponent analyte. Calculate the
concentration of each of the selected Aroclor or toxaphene peaks

i ndividual ly using Equation 12. Determne the mean concentration
for all of the selected peaks. The nean value is reported on Form
X (Exhibit B) for both GC col umms.

11.2.1.11 For the single conponent pesticides, report the |ower of the two
values quantitated fromthe two GC colums of Forml. For the
mul ti conponent anal ytes, report the |ower of the two nmean val ues
fromthe two GC columms on Form .

11.2.1.12 The percent difference is cal culated according to Equation 14.
EQ 14
Co - Co
2D = e e * 100
Cone,
Wher e:
Concy = The higher of the two concentrations for the target

conpound in question.

Conc, The lower of the two concentrations for the target

conpound in question.

NOTE: Using this equation will result in percent difference val ues
that are always positive. The value will also be greater than a
val ue cal cul ated using the higher concentration in the

denom nator, however, given the likelihood of a positive
interference raising the concentration deternined on one GC
colum, this is a conservative approach to conparing the two
concentrations.

11.2.2 Surrogat e Recoveri es

11.2. 2.1 The concentrations of the surrogates are cal cul ated separately for
each GQC colum in a simlar manner as the other anal ytes using
Equation 12. Use the calibration factors fromthe m dpoint
concentration of Individual Standard Mxture A fromthe initial
calibration.
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11.2. 2.2

The recoveries of the surrogates are cal cul ated according to
Equati on 15.

EQ 15
2,
Pereent Repavepry = —— x 100
Q,
Wher e
Q = Quantity deternined by anal ysis.
Q = Quantity added to sanpl e/ bl ank

11.3 Technical Acceptance Criteria for Sanple Anal yses

The requirenents bel ow apply i ndependently to each GC colum and to al
instrunents used for these anal yses. (See exception in Section 11.3.7)
Quantitation nust be performed on each GC col um.

11.3.1

11.3.2

11.3.3

11. 3.4

11.3.5

11.3.6

11.3.7

11.3.8

OLC03. 2

Sanpl es nust be anal yzed under the Gas Chromat ograph/ El ectron Capture
Detector (GO ECD) operating conditions in Section 9.1. The
instrunent nmust have met all initial calibration and calibration
verification technical acceptance criteria. Sanples nust be cl eaned-
up using Florisil that neets the technical acceptance criteria for
Florisil. Sanple data nust be bracketed at 12-hour intervals (or

| ess) by acceptabl e anal yses of instrunment bl anks, Perfornmance

Eval uati on M xtures (PEMs), and Individual Standard M xtures A and B,
as described in Section 10.2.2.1.

The sanpl e nust be extracted and anal yzed within the contract hol ding
tines.

The Laboratory Control Sanple (LCS) associated with the sanpl es nust
neet the LCS technical acceptance criteria.

The sanpl es nust have an associ ated nmet hod bl ank neeting the nethod
bl ank techni cal acceptance criteria. |If a sulfur cleanup blank is
associated with the sanples, that blank nust nmeet the sulfur cleanup
bl ank techni cal acceptance criteria.

The RT for each of the surrogates nmust be within the RT wi ndow as
calculated in Section 9.2.4.3, for both GC col ums.

The percent recovery for the surrogates nust be between 30.0 and 150
percent, inclusive. These limts are not advisory.

NOTE: The surrogate recovery requirenents do not apply to a sanple
that has been dil uted

No target anal yte concentrations may exceed the upper limt of the
initial calibration or else extracts must be diluted and re-anal yzed.
If a target anal yte concentration exceeds the upper linit of the
initial calibration on one GC columm, but not the other, the extract
nust be diluted and re-anal yzed only if the percent difference
between the two concentrations is less than or equal to 25%

A standard for any identified nulticonponent anal yte nust be anal yzed

on the same instrument within 72 hours of its detection in a sanple
within a valid 12 hour sequence
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The identification of single conponent pesticides by gas

chromat ographi c nethods is based primarily on RT data. The RT of the
apex of a peak can only be verified froman on-scal e chromat ogram
The identification of nulticonponent anal ytes by gas chronat ographic
nmet hods is based primarily on recognition of patterns of RTs

di spl ayed on a chromatogram Therefore, the follow ng requirenents
apply to all data presented for single conponent and multi conponent
anal ytes.

When no analytes are identified in a sanple, the chromatograns
fromthe anal yses of the sanple extract nust use the same scaling
factor as was used for the | ow point standard of the initia
calibration associated with those anal yses.

Chr omat ograns nust di splay single conponent pesticides detected in
the sanple at less than full scale.

Chronat ograns nust display the |argest peak of any mul ticonponent
anal yte detected in the sanple at less than full scale

If an extract nust be diluted, chronatograns nust display single
conponent pesticides between 10 and 100 percent of full scale

If an extract nust be diluted, chronatograns nust display
nmul ti conponent anal ytes between 25 and 100 percent of full scale.

For any sanple or blank, the baseline of the chromatogram nust
return to bel ow 50 percent of full scale before the elution tine
of al pha-BHC, and return to bel ow 25 percent of full scale after
the elution tine of al pha-BHC and before the elution tinme of
decachl or obi phenyl .

If a chromatogramis replotted electronically to neet these
requirenents, the scaling factor used nust be displayed on the
chr omat ogr am

If the chromat ogram of any sanple needs to be replotted
electronically to nmeet these requirenents, both the initial
chronmat ogram and the replotted chromatogran(s) nust be submtted
in the data package.

Corrective Action for Sanple Analysis

Sanpl e anal ysis techni cal acceptance criteria MJST be net before data
are reported. Sanples contam nated from | aboratory sources or
associated with a contam nated nmethod bl ank or sul fur cleanup bl ank
will require re-extraction and re-analysis at no additional cost to
USEPA. Any sanpl es anal yzed that do not meet the technica

acceptance criteria will require re-extraction and/or re-anal ysis at
no additional cost to USEPA

If the sanpl e anal ysis technical acceptance criteria are not net,
check cal cul ations, surrogate solutions, and instrument perfornmance.
It may be necessary to recalibrate the instrument or take other
corrective action procedures to neet the technical acceptance
criteria, in which case, the affected sanpl es must be re-anal yzed at
no additional cost to USEPA after the corrective action

If the Contractor needs to anal yze nore than the nmobst concentrated
extract and two (2) sanple dilutions to have all the
pesti ci de/ Arocl or conmpounds within the calibration range of the
instrunent, contact Sanple Managenent Ofice (SM). SMOw Il contact
the Region for instructions.
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11.4. 4

OLC03. 2

Sanmpl e re-extraction/re-anal yses perfornmed as a result of suspected
matri x interferences beyond the scope of the nethod will be reviewed
on a case-by-case basis for payment purposes by the USEPA Contract
Laboratory Program Project Oficer (CLP PO. Send a copy of the SDG
Narrative (including your contract nunber), a description of the
situation, and the requested action to the CLP PQ
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12.0 QUALITY CONTRCL

12.1 Bl ank Anal yses

12.1.1

12.1.2

12.1. 2.1

12.1.2.2

12.1.2.3

12.1.2. 4

12.1.2.5

12.1. 2. 5.

12.1. 2. 5.

12.1.2.5.

I nt roduction

There are two types of blanks required by this nmethod: the nethod

bl ank and the instrunent blank. A separate sulfur cleanup bl ank nay
also be required if sonme, but not all of the sanples are subjected to
sul fur cleanup. Sanples that are associated with a sul fur cl eanup

bl ank are al so associated with the nethod bl ank with which they were
extracted. Both the nmethod and sul fur cl eanup bl anks nust neet the
respective technical acceptance criteria for the sanple analysis
techni cal acceptance criteria to be net.

Met hod Bl ank
Summary of Method Bl ank

A nethod blank is 1.0 liter of reagent water carried through the
entire anal ytical schene. The purpose of a nethod blank is to
determine the | evels of contam nation associated with the
processing and anal ysis of sanples.

Frequency of Method Bl ank

A net hod bl ank rmust be extracted each tine sanples are extracted
The nunber of sanmples extracted with each nethod bl ank shall not
exceed 20 field sanples (excluding nmatrix spike/ matrix spi ke
duplicate, PE sanples, and Laboratory Control Sanples). In
addi ti on, a nethod bl ank shall

. Be extracted by the same procedure used to extract sanples;
and

. Be anal yzed on each Gas Chronat ograph/ El ectron Capture
(GC/ECD) systemused to anal yze associ ated sanpl es.

Procedure for Method Bl ank

Measure 1.0 liter of reagent water for each nmethod bl ank aliquot.
Add 200 pL of the surrogate solution (Section 7.2.3.1). Extract,
concentrate and anal yze the method bl ank according to Section 10

Cal cul ations for Method Bl ank
Cal cul ate nethod bl ank results according to Section 11
Techni cal Acceptance Criteria for Method Bl ank

The requirenents bel ow apply i ndependently to each GC col um
and to all instrunents used for these anal yses. Quantitation
must be perforned on each GC col um.

Al method bl anks nust be prepared and anal yzed at the
frequency described in Section 12.1.2.2, using the procedure in
Section 12.1.2.3 on a GJ ECD systemneeting the initia
calibration and calibration verification technical acceptance
criteria. Method bl anks nmust be cl eaned-up using Florisi
neeting the technical acceptance criteria for florisil

Met hod bl anks nust be bracketed at 12-hour intervals (or |ess)
by acceptabl e anal yses of instrument bl anks, PEMs, and
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12.1.2

12.1.2

12.1. 2

12.1.2

12.1.2

12.1. 2

12.1. 2.

12.1.2

12.1.3

12.1.3

12.1.3

OLC03. 2

individual Standard M xtures A and B as described in Section
10. 2. 2. 1.

The concentration of the target conpounds (Exhibit C -
Pesticides)in the nethod bl ank nmust be | ess than the Contract
Required Quantitation Limt (CRQ) for each target conpound.

The nethod bl ank nust neet all sanple technical acceptance
criteriain Sections 11.3.5 to 11.3.9.

Surrogate recoveries nust fall within the acceptance w ndow of
30-150 percent. These limts are not advisory.

Corrective Action for Method Bl ank

If a nmethod bl ank does not neet the technical acceptance
criteria the Contractor nust consider the analytical systemto
be out of control

If contanmination is a problem the source of the contamni nation
nust be investigated and appropriate corrective neasures MJST
be taken and documented before further sanple analysis
proceeds. Further, all sanples (including Laboratory Contro
Sanpl es, requested matri x spi ke/ matrix spi ke duplicate, and PE
sanpl es) processed with a nmethod bl ank that does not neet the
net hod bl ank technical acceptance criteria (i.e., contaninated)
will require re-extraction and re-analysis at no additiona

cost to USEPA. It is the Contractor's responsibility to ensure
that nethod interferences caused by contam nants in solvents,
reagents, glassware, and sanple storage and processi ng hardware
that lead to discrete artifacts and/or el evated baselines in
gas chromat ograns be el im nated.

If surrogate recoveries in the nethod bl ank do not neet the
techni cal acceptance criteria, listed in 12.1.2.5.6, first re-
anal yze the method bl ank. |If the surrogate recoveries do not
neet the technical acceptance criteria after re-analysis, then
the method bl ank and all sanples (including Laboratory Contro
Sanpl es, requested matri x spi ke/ matrix spi ke duplicate, and PE
sanpl es) associated with that nethod bl ank nust be re-extracted
and re-anal yzed at no additional cost to USEPA

If the nethod blank fails to neet a technical acceptance
criteria other than Sections 12.1.2.5.4 and 12.1.2.5.6, then
the problemis an instrunent problem Correct the instrument
problem recalibrate the instrunment (if necessary) and re-
anal yze the nethod bl ank.

Sul fur d eanup Bl ank

Summary of Sul fur O eanup Bl ank

The sul fur cleanup blank is a nodified formof the nethod bl ank
The sul fur cleanup blank is hexane spiked with the surrogates and
passed t hrough the sul fur cleanup and anal ysis procedures. The
purpose of the sulfur cleanup is to determine the |evels of
contani nation associated with the separate sul fur cl eanup steps.

Frequency of Sul fur d eanup Bl ank
The sul fur cleanup blank is prepared when only part of a set of
sanpl es extracted together requires sulfur renmoval. A nethod

bl ank is associated with the entire set of sanples. The sulfur
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cleanup blank is associated with the part of the set which
required sulfur cleanup. If all the sanples associated with a
gi ven nethod bl ank are subjected to sul fur cleanup, then no
separate sul fur cleanup blank is required

Procedure for Sul fur O eanup Bl ank

The concentrated vol une of the blank nmust be the same as the fina
vol ume of the sanples associated with the blank. The sul fur bl ank
nmust al so contain the surrogates at the same concentrations as the
sanpl e extracts (assuning 100.0 percent recovery). Therefore, add
0.2 mlliliters (m) of the surrogate spiking solution (Section
7.2.3.1) to 1.8 nL of hexane in a clean vial

Proceed with the sul fur renoval (Section 10.1.5.3) using the
sane technique (nmercury or copper) as the sanpl es associ at ed
with the bl ank.

Anal yze the sul fur blank according to Section 10.2
Cal cul ations for Sulfur deanup Bl ank

Assuming that the material in the sulfur blank resulted from
the extraction of a 1 L water sanple, calculate the
concentration of each analyte using Equation 12 in Section
11.2.1.8. Conpare the results to the CRQL values in Exhibit C
(Pesti ci des).

See Section 11.2 for the equations for the other calcul ations
Techni cal Acceptance Criteria for Sul fur d eanup Bl anks

The requirenents bel ow apply i ndependently to each GC col um
and to all instrunents used for these anal yses. Quantitation
nmust be perfornmed on each col um.

Al sul fur cleanup bl anks nmust be prepared and anal yzed at the
frequency described in Section 12.1.3.2 using the procedure in
Section 12.1.3.3 on a GUJ ECD systemnneeting the initia
calibration and calibration verification technical acceptance
criteria.

Sul fur cl eanup bl anks rmust be bracketed at 12-hour intervals
(or less) by acceptabl e anal yses of instrument blanks, PEMs and
I ndi vidual Standard M xtures A and B, as described in Section
10.2.2. 1.

The concentration of the target conpounds (Exhibit C -
Pesticides) in the sulfur cleanup blank nmust be | ess than the
CRQL for each target conpound

The sul fur cleanup bl ank must neet all sanple technica
acceptance criteria in Sections 11.3.5 to 11.3.9.

Surrogate recoveries nust fall within the acceptance w ndows of
30- 150 percent.

Corrective Action for Sul fur O eanup Bl ank
If a sul fur cleanup bl ank does not meet the technica

acceptance criteria, the Contractor must consider the
anal ytical systemto be out of control
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12.1.3.6.2

12.1.3.6.3

12.1.3.6.4

12.1. 4

12.1. 4.1

12.1.4.2

12.1.4.3

12.1.4.3.1

12.1.4.3.2
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If contanmination is a problem the source of the contanination
must be investigated and appropriate corrective neasures MJST
be taken and docunented before further sanple analysis
proceeds. Further, all sanples processed with a sul fur cleanup
bl ank that does not neet the sul fur cleanup bl ank technica
acceptance criteria (i.e., contaminated) will require re-
extraction and re-analysis at no additional cost to USEPA. It
is the Contractor's responsibility to ensure that nethod
interferences caused by contaminants in solvents, reagents,

gl assware, and sanpl e storage and processing hardware that |ead
to discrete artifacts and/or el evated baselines in gas

chronmat ograns be el i m nat ed.

If surrogate recoveries in the sulfur cleanup blank do not neet
the technical acceptance criteria, in Section 12.1.3.5.6, first
re-anal yze the sulfur cleanup blank. |f the surrogate
recoveries do not nmeet the technical acceptance criteria after
re-anal ysis, then the sulfur cleanup blank and all sanples
associated with that sul fur cleanup bl ank rmust be re-
prepared/re-extracted and re-anal yzed at no additional cost to
USEPA

If the sulfur cleanup blank fails to neet a technica
acceptance criteria other than Sections 12.1.3.5.4, and
12.1.3.5.6, then the problemis an instrunent problem Correct
the instrument problem recalibrate the instrunent (if
necessary) and re-analyze the sul fur cleanup bl ank

I nstrunment Bl ank

Summary of | nstrunent Bl ank

An instrunent blank is a volune of clean solvent spiked with the
surrogates and anal yzed on each GC colum and instrunent used for
sanpl e anal ysis. The purpose of the instrunent blank is to
determine the | evels of contam nation associated with the
instrunental analysis particularly with regard to carryover of
anal ytes from standards or highly contam nated sanples into other
anal ysi s.

Frequency of Instrunent Bl ank

The first analysis in a 12-hour analysis sequence (Section 9.3.2)
must be an instrunent blank. Al groups of acceptable sanple
anal yses are to be preceded and fol | owed by acceptabl e instrunent
bl anks (Section 10.2.2.1). |If nore than 12 hours have el apsed
since the injection of the instrument blank that bracketed a
previous 12-hour period, an instrunent blank nmust be analyzed to
initiate a new 12-hour sequence (Section 9.3.2).

Procedure for |nstrument Bl ank
Prepare the instrunent blank by spiking the surrogates into
hexane or iso-octane for a concentration of 20.0 nanograns per
milliliter (ng/nL) of Tetrachl oro-mxyl ene and
Decachl or obi phenyl .

Anal yze the instrunent blank according to Section 10.2 at the
frequency listed in Section 12.1.4.2.
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Cal cul ations for |nstrunent Bl ank

Assuming that the material in the instrunent blank resulted
fromthe extraction of a 1 L water sanple, calculate the
concentration of each analyte using Equation 12 in Section
11.2.1.8. Conpare the results to the CRQL val ues for water
sanples in Exhibit C (Pesticides).

See Section 11.2 for the equations for the other cal cul ations
Techni cal Acceptance Criteria for Instrunent Bl anks

The requirenents bel ow apply i ndependently to each GC col um
and to all instruments used for these anal yses. Quantitation
nmust be perfornmed on each GC col um.

Al instrunent blanks nmust be prepared and anal yzed at the
frequency described in Section 12.1.4.2 using the procedure in
Section 10.2 on a GJ ECD systemneeting the initial calibration
and calibration verification technical acceptance criteria.

The concentration of each target analyte (Exhibit C -
Pesticides) in the instrument blank nust be |ess than the CRQL
for that anal yte.

The instrument bl ank nust meet all sanple technical acceptance
criteriain Sections 11.3.5 to 11.3.9.

Corrective Action for Instrunent Bl ank

If anal ytes are detected at concentrations greater than the
CRQL or the surrogate Retention Tines (RTs) are outside the RT
wi ndows, all data collection nust be stopped, and corrective
action nust be taken. Data for sanples which were run between
the | ast acceptable instrument blank and the unacceptabl e bl ank
are consi dered suspect. An acceptable instrunent blank nmust be
run before additional data are collected. Al sanples
(including Laboratory Control Sanples, requested matrix

spi ke/ matrix spi ke duplicate, and PE sanpl es) and required

bl anks which were run after the | ast acceptabl e instrunent

bl ank nust be reinjected during a valid run sequence and nust
be reported at no additional cost to USEPA.

Laboratory Control Sanple (LCS)

Summary of LCS

The LCS is an internal laboratory quality control sanple designed to
assess [on a Sanple Delivery Goup (SDG -by-SDG basis] the capability
of the contractor to performthe analytical nethod listed in this
Exhi bi t.

Frequency of LCS
The LCS nust be prepared, extracted, anal yzed, and reported once per
Sanmpl e Delivery Goup. The LCS nust be extracted and anal yzed

concurrently with the sanples in the SDG using the sane extraction
protocol and instrunentation as the sanples in the SDG
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12.2.3

12.2. 4

12.2. 4.

12. 2. 4.

12.2.5

12.2.5.

12.2.5.

12.2.5.

12.2.5.

12. 2. 5.

12.2.6

12.2. 6.

12. 2. 6.

12.2. 6.

12. 3

12.3.1
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Procedure for LCS

Measure a 1 liter aliquot of reagent water in a 1 liter graduated
cylinder and transfer the water to a continuous extractor or 2 L
separatory funnel. Pipet 1.0 nL of the LCS spiking solution (Section
7.2.3.8) and 200 uL of the surrogate standard spiking solution into
the water and mx well. Extract, concentrate, and analyze the sanple
according to Section 10.

Cal cul ations for LCS
Calculate the results according to Section 11.

Cal cul at e i ndi vi dual conpound recoveries of the LCS using Equation
15.

Techni cal Acceptance Criteria For LCS

The requirenents bel ow apply independently to each GC col um and
to all instrunents used for these analyses. Quantitation nust be
perforned on each GC col um.

The LCS nust be anal yzed at the frequency described in Section
12.2.2 on a GC/ECD systemneeting the initial calibration and
calibration verification technical acceptance criteria.

The LCS nust be prepared as described in Section 12.2.3.

The LCS nust neet all sanple technical acceptance criteriain
Sections 11.3.5 to 11.3.9.

The percent recovery for each of the conpounds in the LCS nust be
within the recovery limts listed in Table D 3.

Corrective Action for LCS

If the LCS technical acceptance criteria for the surrogates or the
LCS conpound recovery are not nmet, check cal cul ations, the
surrogate and LCS sol utions, and instrument perfornmance. It may
be necessary to recalibrate the instrument or take other
corrective action procedures to neet the surrogate and LCS
recovery criteria.

LCS technical acceptance criteria MIST be met before data are
reported. LCS contamination fromlaboratory sources or any LCS
anal yzed not neeting the technical acceptance criteria will
require re-extraction and re-analysis of the LCS at no additi onal
cost to USEPA.

Al sanples (including matrix spike/ matrix spi ke duplicate and PE
sanpl es) and required bl anks, prepared and analyzed in an SDG with
an LCS that does not neet the technical acceptance criteria, wll

also require re-extraction and re-analysis at no additional cost

t o USEPA.

Mat ri x Spi ke/ Matrix Spi ke Duplicate (Ms/ MsD)

Sunmmary of MS/ MBD

In order to evaluate the effects of the sanple natrix on the nethods
used for pesticide/Arocl or anal yses, USEPA has prescribed a m xture
of pesticide/ Aroclor target conpounds to be spiked into two aliquots
of a sanple, and analyzed in accordance with the appropriate method.
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12.3.2.2
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12.3.2.5
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12.3.3
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Exhibit D Pesticides/Aroclors -- Section 12

Quality Control

Frequency of MS/MSD Anal ysis

M5/ MSD sanpl es shall only be analyzed if requested by the Region
[through Sanmpl e Managenent Office (SMDJ)] or specified on the
Traffic Report (TR). |If requested, a matrix spike and matrix

spi ke duplicate must be extracted and anal yzed for every 20 field
sanples in an SDG

As part of USEPA' s QA QC program water rinsate sanples and/or

field blanks may be delivered to a | aboratory for analysis. Do
not perform M5/ MSD anal ysis on a water rinsate sanple or field

bl ank.

If the USEPA Region requesting MS/ MBD designates a sanple to be
used as an MS/MBD, then that sanple nust be used. |If there is
insufficient sanple volune remaining to performan MS/MBD, then
the Contractor shall choose another sanple to performan MS/ MsD
analysis. At the time the selection is made, the Contractor shall
notify the Region (through SMJ) that insufficient sanple was
received and identify the USEPA sanpl e sel ected for the MS/ MSD
anal ysis. The rationale for the choice of another sanple other
than the one designated by USEPA shal|l be docunented in the SDG
Narrative.

If there is insufficient sanple volune renmaining in any of the
sanples in an SDGto performthe requested M5/ MSD, the Contractor
shall imrediately contact SMOto informthemof the problem SMO
will contact the Region for instructions. The Region will either
approve that no Ms/ MSD be perforned, or require that a reduced
sanpl e aliquot be used for the MS/MSD analysis. SMOw Il notify
the Contractor of the Region's decision. The Contractor shall
docunent the decision in the SDG Narrative.

If it appears that the Regi on has requested MS/MBD anal ysis at a
greater frequency than specified in Section 12.3.2.1, the
Contractor shall contact SMO SMO will contact the Region to

det ermi ne whi ch sanpl es shoul d have Ms/ MSD perforned on them SMO
will notify the Contractor of the Region's decision. The
Contractor shall docunment the decision in the SDG Narrative. |If
this procedure is not followed, the Contractor will not be paid
for MS/MBD anal ysis performed at a greater frequency than required
by the contract.

When a Contractor receives only Performance Eval uation (PE)
sanpl es, no M5/ MSD shall be performed within that SDG

When a Contractor receives a PE sanple as part of a larger SDG a
sanpl e other than the PE sanple nust be chosen for the requested
M5/ MSD anal ysis when the Region did not designate a sanple to be
used for this purpose.

Procedure for Preparing MS/ MsD

Measure out two additional 1 L aliquots of the sanple chosen for
spiking. Adjust the pH of the sanples (if required) and fortify
each with 1 nmL of the matrix spiking solution (Section 7.2.3.2).
Using a syringe or volunetric pipet, add 200 uL of the surrogate
spi king solution (Section 7.2.3.1) to each sanple. Extract,
concentrate, cleanup, and analyze the matrix spi ke and matrix
spi ke duplicate according to Section 10.0.

Matri x spi ke and matrix spi ke duplicate sanpl es nust be anal yzed
at the sanme concentration as the nost concentrated extract for
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Quality Control (Con't)

12.3. 4

12.3.5

12.3.5.1

12.3.5.2

12.3.5.3

12.3.5. 4

OLC03. 2

which the original sanple results will be reported. Do not
further dilute the M5/ MSD sanples to get either spiked or
nonspi ked anal ytes within calibration range.

Cal cul ations for MS/ MsD

The percent recoveries and the relative percent difference between
the recoveries of each of the conpounds in the matrix spi ke and
matri x spi ke duplicate samples will be cal cul ated and reported by
using the foll owi ng equations:

EQ 16
Macrix Spike Recovery = w x 100

Wher e:

SSR = Spi ke sanple result.

SR = Sanpl e result.

SA = Spi ke added.
EQ 17

BPD = _ jesk - wspy oo
s (MSR + MSDR)

Wher e:

RPD = Rel ative percent difference.

MBR = Matri x spi ke recovery.

VBDR = Mat ri x spi ke duplicate recovery.

Techni cal Acceptance Criteria for M/ MSD

The requirenents bel ow apply independently to each GC col um and
to all instrunents used for these analyses. Quantitation nust be
perforned on each GC col um.

If requested, all M/ MSD nmust be prepared and anal yzed at the
frequency described in Section 12.3.2, using the procedure above
and in Section 10 on a GJ ECD systemneeting the initial
calibration, calibration verification, and bl ank technical
acceptance criteria. MS/ MSD nust be cl eaned-up using florisil
neeting the technical acceptance criteria for florisil. Ms/ MSD
nmust be bracketed at 12-hour intervals (or |less) by acceptable
anal yses of instrument blanks, PEMs, and individual standard

m xtures A and B as described in Section 10.2.2. 1.

The sanpl es nust be extracted and anal yzed within the contract
required hol ding times.

The RT for each of the surrogates must be within the RT wi ndow as
calculated in Section 9 for both GC col ums.
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Quality Control

The limts for matrix spi ke conpound recovery and RPD are given in
Table D4. As these lints are only advisory, no further action
by the laboratory is required. However, frequent failures to neet
the limts for recovery or RPD warrant investigation by the

| aboratory, and nmay result in questions from USEPA

Corrective Action for Ms/ MsD
Any M5/ MBD which fails to nmeet the technical acceptance criteria in

Sections 12.3.5.1 through 12.3.5.4 nust be re-anal yzed at no
addi ti onal cost to USEPA.

12.4 Method Detection Limt (MDL) Determ nation

12. 4.1

12. 4.2

12.4.3

12. 4. 4

Before any field sanples are anal yzed under this contract, the ML
for each pesticide target conpound shall be determ ned for each
sanpl e extraction procedure and on one of the instrunents to be used
for sanple analysis. The MDLs must be verified annually thereafter
(see Section 12.4.2 for MDL verification procedures), until the
contract expires or is termnated or after nmjor instrunent

mai nt enance. Maj or instrunent naintenance includes, but is not
limted to replacement of gas chronatographic colum or replacenent
of the electron capture detector.

To determ ne the MDLs, the Contractor shall run an MDL study

follow ng the procedures specified in 40 CFR Part 136. The
Contractor is only required to anal yze the MDL sanpl es on one
instrunent used for field sanple analyses. ML verification only is
then required on all other instrunents used for field sanple analysis
and at the frequency specified in Section 12.4.1. MDL verification
is achieved by analyzing a single reagent water blank spiked with
each target conpound at a concentration equal to two times the

anal ytical determined MDL. The resulting chronmatogram nust neet the
qualitative identification criteria outlined in Sections 11.1.1
through 11.1.5.

The determ ned concentration of the MOL nust be |ess than the CRQ..

Al docunentation for the MDL studies shall be maintained at the
| aboratory and provi ded to USEPA upon witten request.

D- 57/ PEST

(Con’t)

OLC03. 2



Exhi bit D Pesticides/Aroclors — Sections 13-16
Met hod Per f or mance

13.0

14.0

14.1

14. 2

15.0

16.0

METHOD PERFORMANCE
Not Applicable
POLLUTI ON PREVENTI ON

Pol | uti on prevention enconpasses any techni que that reduces or
elimnates the quantity or toxicity of waste at the point of generation
Nurer ous opportunities for pollution prevention exist in |aboratory
operation. The USEPA has established a preferred hierarchy of

envi ronnent al nanagenent techni ques that places pollution prevention as
t he managenent option of first choice. Wenever feasible, |aboratory
personnel shoul d use pollution prevention techniques to address their
wast e generation. Wen wastes cannot be feasiblely reduced at the
source, USEPA recomrends recycling as the next best option

For information about pollution prevention that nay be applicable to

| aboratories and research institutions, consult Less is Better
Laboratory Chem cal Managenent for WAste Reduction, available fromthe
Anerican Chem cal Society's Department of CGovernnent Rel ations and

Sci ence Policy, 1155 16th Street N. W, Washington, D.C 20036, (202)872-
4477.

WASTE MANAGEMENT

The Environnental Protection Agency requires that |aboratory waste
managenment practices be conducted consistent with all applicable rules
and regul ati ons. USEPA urges | aboratories to protect the air, water,
and land by mnimzing and controlling all releases fromhoods and bench
operations, conplying with the letter and spirit of any sewer discharge
permits and regul ations, and by conplying with all solid and hazardous
waste regul ations, particularly the hazardous waste identification rules
and | and di sposal restrictions. For further information on waste
nmanagenent consult The Waste Managenent Manual for Laboratory Personnel
avail able fromthe Arerican Chem cal Society at the address listed in
Section 14. 2.

REFERENCES

Not Applicable
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TABLES/ DI AGRAMS/ FLONCHARTS

Exhibit D Pesticides/Aroclors -- Section 17

TABLE D-1

Tabl es/ D agr ans/ Fl owcharts

RETENTI ON TI ME W NDOWS FOR SI NGLE AND MULTI COVPONENT
ANALYTES AND SURRCGATES.

Conpound

al pha- BHC

bet a- BHC

ganma- BHC

del ta- BHC

Hept achl or

Al drin

al pha- Chl or dane
gama- Chl or dane
Hept achl or epoxi de
Dieldrin

Endrin

Endrin al dehyde
Endrin ketone
4,4' -DDD

4,4' - DDE

4,4' -DDT

Endosul fan |
Endosul fan 11
Endosul fan sul fate
Met hoxychl or
Arocl ors
Toxaphene

Tet rachl or o- m xyl ene

Decachl or obi phenyl

Compound | dentification

oW B O B O K OH K O O O+ O+ H
O OO0 OO0 OO0 OO0 OO0 OO OO OO O O

05
05
05
05

07

.07
.07
.07

07

.07
.07
.07
.07

07

.07
.07
.07
.07

05

.10

W ndow ( nmi nut es
+0.
+0.
+0.
0.
.05
.05
.07
.07
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Tabl es/ Di agrans/ Fl owcharts (Con’t)

TABLE D-2

NUMBER OF POTENTI AL QUANTI TATI ON PEAKS

Mul ti component Anal yte No. of Potential Quantitation Peaks

Arocl or 1016/ 1260 5
Aroclor 1221

Arocl or 1232

Arocl or 1242

Arocl or 1248

Arocl or 1254

Toxaphene

A0l AW
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Tabl es/ D agrans/ Fl oncharts (Con’t)

TABLE D-3

LABORATCRY CONTROL SAMPLE RECOVERY LIM TS

Conpound % Recovery
gamma- BHC 50-120
Hept achl or epoxi de 50- 150
Dieldrin 30-130
4,4' - DDE 50- 150
Endrin 50- 120
Endosul fan sul fate 50- 120
gamra- Chl or dane 30-130

NOTE: The recovery limts for any of the conpounds in the LCS may be
expanded at any tinme during the period of performance if USEPA
determnes that the limts are too restrictive.
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Tabl es/ Di agrans/ Fl owcharts (Con’t)

TABLE D-4

MATRI X SPI KE RECOVERY AND RELATI VE PERCENT DI FFERENCE LIM TS

Conpound % Recovery RPD
gamra- BHC (Li ndane) 56- 123 15
Hept achl or 40- 131 20
Al drin 40-120 22
Dieldrin 52-126 18
Endrin 56-121 21
4,4' - DDT 38-127 27
OLQ003. 2 D- 62/ PEST
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